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REMARKS 

The above listed claim amendments and the following remarks are believe fully 
responsive to the Office Action. By this Response claims 4, 6, 9, 10-15, 19, 20-22, 24, 26, 
27, and 31 are amended and claim 5 cancelled, where claims 17, 23, and 34 were previously 
cancelled, such that claims 1-4, 6-16, 18-22, 24-33, and 35 are pending in the application. 

Phone Interview 

The undersigned thanks the Examiner for the phone interview of February 14, 2008. 
The independent claims and the Cleer reference were discussed, although no substantive 
agreement as to the allowance of the claims was reached during the interview. 

Support for Claim Amendments 

Support for the amendments to the claims can be found throughout the application, 
for example at paragraphs 10 (e.g., describing absorbing generated heat into a system panel 
and transferring the absorbed heat into liquid in a conduit), 24 (e.g., describing heat transfer), 
34 (e.g., describing absorbing heat from combustion chamber), and 42 (e.g., describing 
insulating properties) of the application publication. 

Rejections under 35 U.S.C. 8S 102. 103 

Claims 1-16, 18, 19, 21, 22 and 24-35 stand rejected under 35 U.S.C. 103(a) as 
unpatentable over U.S. Patent 4,025,043 ("Cleer") in view of U.S. Patent 5,941,237 
("Shimek"). Claim 20 stands rejected under 35 U.S.C. 103(a) as unpatentable over Cleer in 
view of Susany (5,915,374). The pending claims are patentable for at least the following 
reasons. 

Claim 1 as amended relates, in part, to a hydronic heating system including a 
combustion chamber enclosure having a plurality of panels, A conduit is substantially 
embedded in at least one of the plurality of panels, the conduit being configured to carry a 
heat conductive liquid. The at least one panel has insulating properties such that the panel is 
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configured to absorb heat from a heat source and transfer the absorbed heat to the liquid in 
the conduit while resisting formation of condensation on the panel. For at least the following 
reasons, claim 1 is patentable over the cited references. 

Cleer does not provide for, and actually teaches away from, a combustion chamber 
enclosure having a plurality of panels with a conduit substantially embedded in at least one 
of the plurality of panels, the conduit being configured to carry a heat conductive liquid and 
the panel having insulating properties such that the panel is configured to absorb heat from a 
heat source and transfer the absorbed heat to the liquid in the conduit while resisting 
formation of condensation on the panel. It is believed that none of the cited references 
overcome this teaching away. Furthermore, a declaration under 37 CFR 1 .132 from David 
C. Lyons ("the Lyons Declaration") is provided herewith as fiirther evidence that the state of 
the art at the time of invention teaches away from the features of claim 1 and the 
modification of Cleer forwarded in the Office Action. 

Cleer repeatedly refers to water jacket 10 as being formed of metal. E.g., Cleer at col. 
2, 11. 6-11 ("the metal water jacket"); col. 3, 11. 3-5 ("spaced metal wall members"); col. 6, 11. 
31-34 ("the welded-steel jacket 10 of the present invention"). Cleer also specifically states 
that "any suitable heat-conducting material is suitable for forming the structural components 
of the jacket 10" although "preferably all the walls of all the chambers will be formed of 
plate steel, the individual wall portions being welded together at the interfaces thereof." Id. 
at col. 3, 11. 42-48 (emphasis added). 

In view of Cleer' s description, one of ordinary skill would appropriately read Cleer as 
forwarding the use of metal materials having higher thermal conductivities ("suitable heat- 
conducting material"), i.e., materials similar to plate steel. This teaches away from a panel 
having insulating properties according to the features of claim 1. The OfiBce Action 
forwards modification of Cleer using materials described in Shimek. However, Shimek does 
not provide any guidance for hydronic heating applications. As such, one of ordinary skill in 
the art seeking to have a reasonable expectation of success addressing issues associated with 
hydronic heating would look to metal materials, or at the very least more heat conductive 
materials, as forwarded in Cleer. Similarly, Susany fails to address the particular challenges 
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associated with hydronic heating applications and as such, fails to provide sufficient 
guidance to overcome the teaching away of Cleer and a reasonable expectation of success. 

The Lyons Declaration and the evidence provided therewith also supports the 
Applicants' position that the cited references fail to provide the features of claim 1 and 
would not be modified as suggested in the Office Action to provide such features. In 
particular, the Lyons Declaration shows that the thinking by those of ordinary skill in the art 
at the tune of invention was to employ metals and materials having higher thermal 
conductivities and not materials having insulative properties to transfer heat to liquids in 
hydronic heating applications. No evidence to the contrary has been cited in the Office 
Action. For at least such reasons, withdrawal of the rejection, allowance of the claim, and 
notice to that effect are respectfully requested. 

Independent claims 14, 19, and 27 are similarly distinguishable from the cited 
references. 

Claim 14 relates, in part, to a conduit adapted to carry a liquid and a combustion 
chamber enclosure having a plurality of panels defining a combustion chamber for the 
combustion of fuel to generate heat, the panels having insulative properties and the conduit 
being substantially embedded within at least one of the panels. 

Claim 19 as amended relates, in part to forming a panel from a moldable material 
having insulative properties and including a ceramic fiber and a binder, the panel being 
adapted to resist formation of condensation on an outer surface of the panel and 
encapsulating a conduit in the panel such that the panel is adapted to absorb and conductively 
transfer heat to a liquid in the conduit. 

Claim 27 relates, in part, to a heat exchanger including a molded panel of insulative 
material including a ceramic fiber and a binder and a liquid-filled conduit embedded within 
the molded panel where the molded panel is coupled to a combustion chamber enclosure. 

The remaining claims depend, in some form, from one of independent claims 1, 14, 
19, or 27. Although grounds for fijrther distinguishing the dependent claims should be 
recognized, they are allowable for at least the reasons previously-described in association 
with the claims from which they depend. 
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In sum, withdrawal of the rejections, allowance of the pending claims and notice to 
that effect are respectfiilly requested. The Examiner is invited to contact the undersigned at 
the number below to facilitate prosecution of this matter. 

Respectfully Submitted, 



By: A^ictor P. Jonas, Reg. No. 58,590/ 
Victor P. Jonas, Reg. No. 58,590 
612-766-7835 
Customer No.: 58506 

Dated: April 21, 2008 
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DECLARATION OF DAVID C. LYONS 
IN SUPPORT OF patentability 
UNDER 37 CF.R.SL132 

Dear Sir: 

I, David C. Lyons, hereby declare that: 

1. I currently reside at 3365 Wild Turkey Lane, Red Wing, Minnesota 

55066. 

2. I received a Bachelor of Science degree in Manufacturing Engineering 
from the University of Wisconsin - Stout in 1987. 

3. I have over'^Cyears of experience in manufacturing and research and 

development engineering. I have been employed in the heating appliance industry for 
the past fourteen years. Currently, I am Vice President of Research and Development 
at Hearth & Home Technologies, Inc. a subsidiary of HNI Technologies, Inc., where I 
oversee product development of hearth systems. 
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4. I have been involved in fireplace and heating appliance technology 
development and am named as an inventor on over twenty patent applications in the 
field. Additionally, I have personally field-installed over 100 fireplaces, been on 
numerous service calls to consumers' homes for fireplace and heating appliance 
issues, and closely followed technological developments in the industry throughout 
my career. 

5. I have reviewed and am familiar with the subject matter set forth and 
claimed in the above-referenced application, Application No. 10/800,142 C'the 
Application), including the claim amendments presented with the Amendment 
accompanying this affidavit. 

6. My knowledge of the industry provides me with an understanding of 
what those of ordinary skill in the art around the time of invention of the claimed 
subject matter of the Application would have considered the proper material to use in 
a hydronic heating applications associated v^th fireplaces and heating appliances. 

7. I believe that around the time of invention of the claimed subject matter 
those of ordinary skill in the art believed that materials having high thermal 
conductivity, and in particular metals, were the proper materials to through which to 
conduct heat ISrom a heat source to liquid conveyed throu^ conduits in panels. I also 
believe that those of ordinary skill in the art would not have predicted that more 
insulative materials, such as those claimed in the Application, would be desirable to 
use for paneling material that transfers heat from a heat source to liquid contained in 
conduits in the paneling material. 

8. Portions of the Application address panels having a relatively high 
thermal lag. Materials with relatively high thennal mass (as determined by material 
heat capacity and thennal conductivity) have high thermal lags. Materials with high 
thermal lags have a slower response time, and are less susceptible to abrupt 
temperature variations. For example, when a relatively cooler liquid enters conduits 
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embedded in a panel formed of a material having insulating properties, the panel is 
not cooled as quickly, and condensation does not form on the panel. This is to be 
directly contrasted to the more conductive, metal materials employed by those of 
ordinary skill in the art around the time of the claimed inventioii. 

9. The references discussed in the following paragraphs support my 
understanding that the state of the prior art would have led the ordinary artisan away 
jfrom the claimed invention around the time of invention thereof. 

1 0. I have reviewed and I am familiar with attached U.S. Patent 6,029,648 
('the '648 Patent"). The '648 Patent relates to outside, natural draft combustion, 
wood-burning ftunaces and provides for a furnace including a water box assembly, a 
fire box assembly, copper tubing in the water box, and various plumbing connections 
for water flow into the water box assembly. Optional copper tubing is used to 
circulate water through the furnace for heat transfer from the water in the water box to 
water in the copper tubing, where the copper tubing is connected to tubing, pipes, or 
the like for heated water flow to a domestic water heater. The '648 Patent supports 
my understanding that, at or before the time of invention, the common thinldng in the 
heating appliance industry was that more thermally conductive materials, such as 
metals, and not materials having insulative properties, should be used for water box 
and tubing construction where heat transfer from a fire box to the liquids contained in 
one or both of the water box and tubing was desired. For example, at column 4, lities 
8-46 and column 5, lines 3-32 the '648 Patent specifically describes that the water 
box and firebox are preferably made of sheet steel, that tubing used to transfer heat to 
water contained therein is made from copper. The cited portion mentions insulation, 
but that insulation is used outside of the water box (between the skin of the furnace 
and the outside of the water box) and is not used to transfer heat to liquid in the water 
box. 

11. 1 have reviewed and I am familiar with attached U.S. Patent No. 
5,329,920 ("the '920 Patent"). The '920 Patent relates to outdoor, self-contained 
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wood liided furnaces and provides for a stove constructed in a double walled 
configuration with a water-tight, external housing ("water box") surrounding an 
internal water-tight firebox ("firebox"). The cavity between the water box and the 
firebox contains a water based liquid heat transfer medium which is piped through a 
structure (e.g., a house) to be heated. The '920 Patent also supports my understanding 
that around the time of iuvention, the ordinary artisan would have viewed more 
thermally conductive materials, and in particular metals such as steel, as the proper 
materials through which to conduct heat fi-om the firebox into the liquid. For 
example, at column 4, lines 36-49 the '920 Patent specifically describes that the walls 
of both the external water box and fhs internal firebox should be constructed of seven 
gauge steel sheet stock. Furthermore, as described at column 4, lines 37-43, the '920 
Patent indicates that an insulating material (a firebrick liner) would only be positioned 
inside of the firebox at the bottom of the firebox if the water box (referred to as the 
"heat exchanger housing 22") does not extend about the bottom of the firebox (i.e., to 
avoid having the insulating material interfere with heat transfer into the liquid in the 
water box). 

12. I have reviewed and I am familiar with attached U.S. Patent No. 
4,025,043 (**lhe '043 Patent"). The *043 Patent relates to a heating system for heating 
a confined area with an open-hearth wood-burning fireplace and provides for a 
fireplace including a water jacket which comprises a multi-chambered double-walled 
arrangement or a grate member. Log supporting portions of the water jacket slant 
upward slightly in order to prevent a pinging sound by creating convectional force 
when water is circulating therethrough. The '043 Patent supports my understanding 
that, at or before the time of invention, the common thinking was that more thermally 
conductive materials, and in particular metals, were the proper materials through 
which to conduct heat from the firebox into the liquid. For example, at column 2, line 
6, the '043 Patent specifically refers to the water jacket as the "metal water jacket" 
and at column 3, lines 42-48 the '043 Patent specifically describes that the water 
jacket and all of the chambers are preferably made of plate steel. The '043 Patent 
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also indicates that "any suitable heat-conducting material" can be used for the water 
jacket. As supported by the surrounding portions of the '043 Patent and the evidence 
presented herewith, "any suitable heat-conducting material" would be commonly 
understood to require a more thermally conductive material, and likely a metal 
material. 

13. T have reviewed and I am familiar with the attached article, "Stainless 
Steel Comparison," taken from the Ceatral Boiler Outdoor Wood Furnaces Website 
located at www.centralboiler.com ("the Central Boiler Article") (as last visited on 
March 17, 2008). Although I cannot determine when the Central Boiler Article was 
authored or when it would have been available, the portion of the article entitled 
"Thermal Conductivity," which describes the relation of thermal conductivity to 
furnace design, is generally consonant with the common understanding of hydronic 
heating application tnaterials around the time of invention. In particular, that portion 
of the article buttresses the conclusion that it would have been understood necessary 
to use highly thermally conductive materials, not insulative one, as **a firebox material 
with higher thermal conductivity will boost the efficiency of your outdoor wood 
furnace by transferring more btu's into the water jacket, instead of out your chimney." 

14. The foregoing evidence supports my understanding that in heating 
appliance construction for hydronic heating applications, those of ordinary skill in the 
art would have been led away from use of materials having msulating properties, 
ceramic moldable materials, ceramic fiber and binder materials, and the materials 
having insulating properties described in the Application. 

1 5. I declare that all statements made herein are of my own knowledge and 
are true and that all statements made on information and belief are believed to be true 
and, ftirther, that these statements are made with the knowledge that willfiil, false 
statements and the like so made arc punishable by fine of imprisonment, or both, 
under § 1001 of Title 18 of the United State Code, and that such willful, false 
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Statements may jeopardize the validity of the Application or any patent issuing 
thereon. 



Respectfully submitted. 



Dated: April r7 , 2008 
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ABSTRACT 



A natural draft furnace has a firebox inside a water box with 
fire tubes containing water running through the firebox, flues 
from the firebox running through the water box, a front/fire 
door of double wall construction to preheat entering air, a 
damper in the fire door and a toggle-lock latching system on 
the fire door that provides uniform sealing pressure around 
the door. 

19 Claims, 11 Drawing Sheets 
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FIG. 22 



OUTSIDE WOOD-BURNING FURNACE 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

This invention relates to furnaces for heating homes, 
garages, shops, grain dryers and the hke and particularly to 
a type of furnace generally referred to as "outside wood- 
burning furnaces". Although called outside wood-burning 
furnaces, they are sometimes placed inside buildings and 
many also bum fuels other than wood. The furnace of this 
invention is best suited for using water as a heating and heat 
storage medium. Hot water is circulated from the fiimace to 
remote areas where heat is extracted by some form of heat 
exchanger. 

2. Description of the Prior Art 

Outside wood-burning furnaces are commonly used 
throughout the United States, Canada and other countries in 
niral areas where there is an abundant supply of wood. The 



latch system uses a flexible outer wall of the double wall 
door and flexible hinge construction to act as a spring to hold 
the door against the fire box. The locking pressure is applied 
in the center of the door rather than at one side. 

The double wall fire door of the invention also includes a 
self-cooling, energy saving, air preheating, vertical draft 
chamber between the hot inner side of the door and cooler 
outside surface of the door. A preferred embodiment further 
includes an automatic fail-safe damper that shuts off the air 
5 in the event of a power failure to prevent overheating and 
boiling the water from the furnace. The damper can be 
manually operated if necessary. 

A fiimace of this invention includes cross-fire tubes that 
are suspended inside the fire box above the fire where the 
' flames and flue gases must filter past the tubes on their way 
out of the fire box. This direct contact of hot gases with fire 
tubes transfer the heat energy from the hot gases directly into 
the water in the water box of the furnace. 
A furnace of this invention further preferably includes tv 



furnaces are used to^heat homes^^h^^ bams, garage, 20 horizontal flue pipes that ar« surrounded by water in the 
1. u- . .,.1 J .„ water box to extract additional heat from the flue gases 

before the gases are exhausted from the fiimace. These pipes 
extend almost the entire length of the fiimace and provide 
considerable surface area for heating the water in the water 
' box. 

Another preferred feature of this invention is a rear 
service door to provide access to aU internal flue systems for 
inspection, cleaning and servicing. 
To ensure that heat stays where it should, the entire 



swimming pools, hot tubs, clothes dryers, hot water heaters, 
grain dryers and other buildings and devices. Since the 
furnaces are typically located outside the home, they avoid 
the need to carry firewood into the home or remove ashes 
from the home. They also avoid the sooty messes in the 
home that sometimes occur with wood buming furnaces, 
avoid obnoxious smells and possibly dangerous gases that 
occasionally come from wood-buming furnaces, and avoid 
aimoying insects that may be brought into the home with 

firewood. They also avoid the possibility of damaging fires 30 ^y heat-saver insulation blankets to 

to homes. - - . - - 

Outside wood-buming fiimaces are sometimes housed in 
small utility buildings or can include shielding to protect the 
furnaces from the elements. They may also be located inside 
other buildings such as barns or garages. ^ 

Although outside wood-buming furnaces have been in use 
for many years, the furnaces leave much to be desired in the 
terms of performance, convenience, appearance and cost. 
There is a need for an improved outside wood-buming ^ 
furnace having improved performance and reliability and 
which can be manufactured by modern manufacturing meth- 
ods. An outside wood-buming furnace is needed which is 
safe and convenient to operate and which strikes a good 
balance between cost, efficiency, and cleaning convenience. 
Such a fiirnace also needs to be attractive from all points of 



SUMMARY OF THE INVENTION 



heat loss. The furnace is preferably wrapped in 
about two inches of closed cell foam having a high R-value. 
Both doors are filled with fight-weight insulating refractory 
cement. Precoated sheet metal roof, side walls, fitjnt wall 
and rear waU are positioned over the foam insulation for 
protection from the elements and to provide a pleasing 
appearance for the fiimace. The laminated side panels are 
easily removable to permit convenient choice of colors 
during or after manufacture of a fiimace. 

A furnace of this invention can include dampers which are 
operated either electrically, manually or hydrostatically. One 
embodiment includes a hydrostatic thermostat which is 
operated by changes in the volume of water in a water fiUed 
conduit or tube that is located in the furnace. This embodi- 
ment is particularly well suited for fumaces used in remote 
locations where electrical power is not readily available and 
also for use by refigious sects that do not use electricity. 

therefore seen that a furnace of this invention offers 



This i 



1 provides an outside, natural draft 50 many improvements and advantages for the u 



combustion, wood-buming furnace that satisfies the need for 
improved performance, convenience and appearance at a 
reasonable cost. The furnace is well suited to be manufac- 
tured in volume using modern manufacturing methods. 
Given sufiScient quantities of production runs, the fiimace 5 
can be manufactured at low cost and high quality. The 
furnace is also safe and convenient to operate and can be 
operated with or without electrical power. The fiimace is 
e from all points of view and the design permits the 
;r to select different color schemes. The furnace is g 
designed with the consumer in mind. 

The furnace of the invention has a greatly improved fire 
door which applies uniform sealing pressure of the sealing 
gasket against the fire box around the complete perimeter of 
the door and includes a toggle-lock latching system. The 6 
door is connected to the furnace through a hinge pin which 
is spaced firom one lateral edge of the door, and the locking 



Accordingly, an object of this invention is to provide an 
outside woodburning furnace which has improved 
performance, convenience, safety, and appearance at rea- 
sonable cost. 

The above and other objects and advantages of this 
invention will be more fiilly understood and appreciated 
with reference to the attached drawings and the following 
description. 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a perspective view of a fumace of this invention 
fragmentary to show a portion of the inside of the 



furn 



N of the rear and one side of the 



FIG. 2 is a perspective vi 
fiirnace of FIG. 1. 

FIG. 3 is a vertical cross-section through the fumace of 
FIG. 1, taken along the centerline of the fumace front to rear. 
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FIG. 4 is a top plan view of the furnace of FIGS. 1 and 2 
with the roof and top panel of the furnace removed to show 
the inside of the furnace. 

FIG. 5 is a front elevation of the fire door for the furnace 
of FIGS. 1-3 before the damper, solenoid, name plate and 
latch locking mechanism have been mounted to the door. 

FIG. 6 is a cross-sectional view of the fire door of FIG. 5 
taken on line 6 — 6 in FIG. 5. 

FIG. 7 is a cross-sectional view of the fire door of FIGS. 
5 and 6 taken along line 7—7 in FIG. 5. 

FIGS. 8 and 9 are simflar to FIGS. 5 and 6 and further 
showing a preferred toggle-latch locking mechanism, 
damper, solenoid and name plate mounted on the door. 



The furnace includes insulated sheet metal side walls, a front 
outside wall and rear outside wall and roof which are 
preferably made of colored plastic sheet material with 
approximately 2 inches of urethane foam insulation lami- 
nated to the interior faces of the plastic sheet material. The 
walls are designed to be easily removed for interchange- 
abihty of colors on the fiimace. 

The furnace 10 includes a water box assembly 16, a fire 
box assembly 18, a smoke or flue box assembly 20, a pair of 
0 substantially horizontal flues 22 connecting the fire box to 
the flue box, a front door assembly 24, a rear door assembly 
26 (FIGS. 14-17), optional copper tubing 28 in the water 
box, and various plumbing connections for water flow into 
the water box assembly and for water flow through the 



no. 11 is an enlarged top plan simUar to FIG. 7 and 
showing the door latch in unlocked position. 

FIG. 12 is a plan view 
8-10. 

FIG. 13 is a side elevation of the damper of FIG. 12. 
FIG. 14 is a vertical plan view of a rear door on the 



FIG 10 is a top view of the door assembly ofFIGS. 8 and is copper tubing. The front door assembly 24 m the preferred 

embodiment includes a toggle locking mechanism 64, a 
damper assembly 66 (FIGS. 12 and 13), a name plate 34 and 
a solenoid mechanism 67 (FIG. 10) for operating the damper 

^ ^ ... . ^fpirQ as will be described. The front door assembly 24 has a 

,f the damper m the door of FIGS. ^^^.^ ^^^^^^ ^^^.^ ^ ^^^^^ p^g, 

between the two waUs for natural draft, fresh au: to flow 
through and into the fire box 18 to support combustion. 
The water box assembly 16 is preferably made of sheet 
furnace of this invention. gtggl welded together with a heavy weld, water tight, at all 

FIG. 15 is a cross-section through the door of FIG. 14 25 ^^^^^ g^^j the inside of the tank. As the name implies, the 
taken on line 15—15 with the door locked on the furnace. ^^i^^ 15 jj designed to be substantially filled with water 
no 16 is a cross-section of the door of FIGS. 14 and 15 which is heated by combustion in the fire box 18 assemWy 
taken along line 16-16. which is located centrally in one end of the water box. The 

HG 17 is a cross-section of the door of FIGS. 14-16 ^ fire box assembly 18 is also made of sheet steel which is 

t^aio^;^^^^ - s;L'f:stoti'Sn 

'"saverticalcross-secUon^roughanalternative ^^^--^1^ ^^^^^^^^^ 

thermostat for a furnace of this mvenuon. box except at the fire door 24. 

no. 19 is a plan view of a burp valve plate used m the 35 assembly 18 has a pluraKty of fire tabes 38 

thermostat of FIG. 18. extending horizontally through it adjacent the top of the fire 

FIG. 20 is a cross-section through the burp valve plate of ^^^^ preferably open on both ends for 

FIG. 19 taken along line 20—20. ^^i^^ from the water box 16 to flow through the fire tabes. 

FIG. 21 is a vertical aoss-section similar to FIG. 18 and jhe fire tabes 38 are welded, water-tight, into both side 

showing the thermostat in the hot mode with the damper on ^ ^^lls of the fire box 20 and are preferably sloped slightly 



the furnace in the closed position. 

FIG. 22 is a vertical cross-section similar to FIGS. 18 and 
21 and showing the thermostat in the cold mode with the 
damper in the open position. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 
The drawings show an outside wood-burning stove which 



(about 5°) to horizontal to create a thermal gradient of w 
in the tabes and cause a nataral flow of water therethrough 
as a result of such thermal gradient. The fire box 18 has an 
open end where the fire box is welded to the water box 16 
' and where the front (fire) door 24 is located. 

The two flues 22 are welded at one end of each of the top 
of the fire box 18 which has openings in it corresponding to 
the open ends of the flues 22. The flues extend generaUy 



The drawings show an outside wooa-ourmng siuvc wmvu ..j— - 

may be 10, 12, 14 gauge for different parts depending on the 
size and strength requirements for the part. Other parts may 
be made of stainless steel or aluminum. Various other 
materials and methods of interconnection will be described 
where appropriate. 



The term outside wood-burning furnace is used in the 
broad sense to describe the type of furnace and not to limit 
it to outside locations nor to the use of wood as fuel. The 
furnace may be located inside a building and can bum other « 
fuels such as coal, gas or fuel oil. 

Referring first to FIGS. 1-4, a preferred embodiment of a 
furnace 10 of this invention is shown as mounted on a main 
body assembly having a frame of legs 12, braces 13 and 
skids or support rails 14 made of rectangular steel tubmg on ( 
which the furnace is supported. The furnace is adapted to be 
slid or dragged from place to place on the support rails 14. 



wall of the flue box assembly at openings therein corre- 
sponding to the open ends of the flues. The slope of the flues 
22 is desirable so any creosote or water that may collect in 
the flues or the flue box 20 will drain into the fire box 18. 

The flue/smoke box assembly 20 is welded to the rear wall 
of the water box assembly 16 at an opening in the water box 
corresponding in size to the flue box. The flue box 20 has a 
similar opening in its rear wall for access from the outside 
of the furnace into the flue box. A rear door assembly 26 
(FIGS. 14-17) closes the opening into the flue box 20. 

The flue box 20 further has an opening in its top waU and 
has a flue pipe 40 inserted into the opening and welded to it 
around the fuU perimeter of the opening and the flue pipe. 
The flue pipe 40 extends upwardly through the roof of the 
fiirnace for exhaust of combustion gases to the outside. A 
flue pipe extension can be added on the top of the flue pipe 
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40 to increase the height of the exhaust and increase the draft complete periphery of the door. The toggle lock mechanism 

through the furnace. applies closing force near the vertical center of the door 

As best shown in FIGS. 3 and 4, the furnace 10 may nthei than a lateral edge of the door as with most furnaces, 

optionally include soft copper tubing 28 for circulation of The front door assembly 24 of this invention is best seen 
water through the furnace for heat transfer from the water in 5 in FIGS. 5-7. The assembly is a double wall construction 

the water box 16 to water in the copper tubing. The tubing including a sheet metal door divider 50 having a top and 

28 may be connected to vertical inlet and outlet water pipes bottom re-entry flanges 52, 54 as seen cross-section and a 

42 and 44 adjacent the rear of the fire box 18. The pipes 42 ^^'^^ re-entry flanges 58,60 on opposite 

44 extend through the bottom waU of the water box 16 and vertical edges. The vertical wall of divider 50 is spaced from 

have fitments on them for connection to tubing, pipes or the vertical wall of sheU 56 to provide a vertical passageway 

like for water flow to a domestic (home) water heater. The therebetween. The divider 50 has a center opening 62 

furnace 10 preferably has a second set of inlet and ouflet bottom of the divider and draft opening frame 63 

pipes and connections, not shown, to the water box for water welded to the inside of the divider to provide a draft opening 

flow to and from heat transfer apparatus at a building or msulation is applied against the inside surface of the 
apparatos to be heated by the fiimace. In the preferred is divider around the draft opening frame as is seen in FIG. 9. 

embodiment both inlet pipes are relatively short and extend ^P^'^ between the divider 50 and the shell 56 is closed 

only a short distance above the bottom of the furnace and the °° ^^^^"^ °^ the flanges 58, 60 on the 

outlet pipes are longer and extend to about the height of the °P*° bottom of the door 

fire box 16 or slightly above the top of the fire box so the hot ^^^^^ '° through the space or passage- 
water near the top of the water box 16 is delivered to the heat 20 way 51 and mto the draft opening 62 in the door. The shell 

exchanger and the spent (cold) water is returned to the * rectangular opening 57 through it for mounting a 

bottom of the water box in a manner similar to a domestic solenoid and name plate on the door 24. 

hot water heater. FIGS. 8, 9 and 10 are similar to FIGS. 5, 6 and 7 except 

The fiimace 10 has a front outside wall, rear outside wall, ; ^"'^ l«5"*er show a hinge assembly 32, toggle 

side skins and roof made of pre-coated sheet metal or ^ ^'^^^ mechamsm 64 and damper assembly 66 and 

polymer plastic material which is corrosion resistant and ^7 on the door 24. The hinge assembly 32 includes 

protects the fiimace from the elements. The fiimace has " ^^^^ 68 welded to the flange 60 on the door shell 56 

insulation located between the water box and the skin of the piojectmg lateraUy from the door for attachment to the 

fiirnace to minimize heat loss from the fiimace. ITie insu- '^"'I of the furnace. The hinge assembly 32 fiirther has 

lation is preferably closed-cell urethane foam, about two ^° f »»°8e P^P^ 70 for r«^l^^ng a hmge pin Z^^^^ 

inches thick having a high R-value. As stated above, the ' °' 

waUs, side skins and loof of the fiimace can be e^ily ^ hinge brackets 69 as is well known m the art. 

removed and replaced unportant that hinge pipe 70 is spaced from the lateral 

Th , u i£ fi'-i, u c»>. . ■ ,^ °f '•^^ *e '^"'ge web 68 to provide a hmited 

TTiev,^^iter box 16 fiirther has a fillA^ent opening 46 in its 3^ degree of flexibility to the hinge connection as wiU be 

rear waU and a suitable valve openmg (not shown) for explained 

onS ItcJ7^^^!^^\t.\^fT'.'^"T"' '^^ toggle-latch locking mechanism (latch assembly) 

opening 46 cannot be closed since the vent must remain j^^j^des a pivot rod 74, a door handle arm 76 welded to the 

open to avoid pressure build-up m the water box and avoid ^ \ ^ot^^^ ^ 79, upper and 

wi?t V u° f ,H ^."T- ^"^^ "^'="1'''-,"' 40 lower toggle Laps 80, 81 and^per and lower tocS amis 

water box as a result of the natural convection as It IS heated a-y ax ^„Aflr tu^ ■ . X-^a ■ . li^- ! 

through the fire tubes 38 and flue pipes 22 and by the walls fi^L^^l^^f ^ ^T''^^'^ ^"^^"^ 

of the fire box 18. This natural <^nvection enhances heat Z r ^ u n '^l ^"^"^^ 

transferfromthefireboxl8tothewaterinthewaterboxl6. ^"rf^^^^ of f sheU 56 of the door ^ 

Antifreeze and/or other additives can be put into the water T.^' ZTT ^"«n '«T" , '"If 'V™' 

iaSr;h'°''i'L^^^^^"':^^^°'rn^^^"'''^ firsLsthS^^^^ 

water box when the fiimace is not m operation and prevent ,u„ ,„„„i„ „rm« «n ,T,»m a *^ "f ' '« ' 

c™nofthei^^^^ -ntted^t^ren^ 

ot the fire box 18, flue box 20, and flues 22. i„„n„„ „™„ki tu j l, ^.i l , 

locking assembly. The door assembly 24 has upper and 

The rear openmg mto the flue box 20 in the fiimace 10 is 50 lower housings 88, 89 fixedly (preferably welded to on the 

best seen m FIG. 2. This openmg provides access to the top and bottom of the door to receive the locking arms 82 

mside of the flue box 20 for inspection, cleaning and 83, and upper and lower latch U-hooks 90, 91 are secured 

servicing the flue box, the horizontal flues 22 and the flue (preferably welded) on the front of the fiirnace above and 

pipe 40. The rear door assembly 26 (FIGS. 14-17) is below the door to receiving one end of each of the locking 

preferably not hinged or othenvise connected to the fiimace 55 amis 82, 83. The locking arms 82, 83 are confined within by 

except with a removable latch that secures the door in place. the upper and lower housings 88, 89 by confinement points 

The rear door is preferably made of stainless steel and is or interference points 94, 95, 96 as best seen in FIG 11 The 

fiUed with insulating cement to minimize heat loss through locking arms are limited to approximately 15° of rotation 

the door. and sliding movement longimdinally within the housings 88, 

It is a feature of this invention that the front door 24 to the 60 89. The limited rotation of the locking arms stops the 

fire box 18 in the fiimace 10 is a double waU construction rotation of the handle 76 so the handle can be used to open 

that forms a vertical air passage for fresh air to enter the fire and close the door. It would be difBcult to control the door 

box. It is a further feature that the door has a fail safe damper with the handle if rotation were not restricted, 

mounted in it that shuts off air flow in the event of a power FIGS. 8, 9 and 10 show the latch mechanism 64 in locked 

failure. Still another important feamre of the front door is a 65 position and FIG. 11 shows it in unlocked position. As seen 

toggle-lock latching mechanism that applies substantially in FIG. 10, the upper locking arm 82 has one end thereof 

uniform sealing pressure of the door gasket around the locked under hook or a flange 92 on latch U-hook 90 and the 
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other end confined inside of housing 88. The door handle 
arm 76 is rotated toward the front face of the furnace and is 
disposed parallel to the front of the door. The pivot rod 74 
and pivot pipes 71 pull outwardly on the firont face of the 
outer shell 56 of the door by the clockwise rotation of 
locking arm 82 (compate with FIG. 11) when the pivot rod 

74 and toggle arm 78 are rotated clockwise by the door 
handle arm 76. The outer shell 56 of the door is flexible sheet 
metal and acts as a spring, to accommodate manufacturing 
and gasket variability, by flexing outwardly (bowing) when 
the pivot rod 74 pulls against the shell. It is important that 
the toggle-latch mechanism 64 applies closing force against 
the door in a center portion (side-to-side) and along sub- 
stantially the full height of the door to apply substantially 
uniform sealing pressure around the full perimeter of the 
door as permitted in part by the nature of the hinge connec- 
tion as described above. Door gasket 73 provides a seal 
between the front door 24 and the end wall of the furnace 10 
against air flow around the door and into the fire box 18. 

FIG. 11 shows the latch assembly 64 in unlocked position 
wherein the door handle toggle arm 78 and toggle strap 80 
have been rotated counterclockwise. The locking arm 82 has 
also moved longitudinally within the housing 88 and 
retained in the housing by the confinement points 94, 95, 96. 
The door can now be swung open because the inner end of 
locking arm 82 is not engaged under flange 92 on latch hook 
90. llie latch assembly is held on the door by the confine- 
ment of the locking arm 82 within the housing 88 and it is 
not pinned, welded or otherwise connected to the door. 

FIGS. 9, 12 and 13 show the damper assembly 66, which 
is a special feamre of this invention. The damper assembly 
includes generally flat damper 100 which is made of sheet 
metal, damper swing straps 102, 103 for mounting this 
damper 100 on the front door 24 and damper puU strap 101 
for operating the damper. The damper pull strap 101 pref- 
erably comprises a strip of sheet metal having a half twist 
105 in it between its ends to provide flexibility to the strap 
in aU lateral directions. The bottom of the pull strap 101 is 
secured flush against the face of the damper 100, and the top 
end is adapted to be attached to a solenoid 67 (FIG. 9) that 
wiU move the strap verticaUy and cause the damper to move 
inwardly and outwardly as permitted by pivoting of the 
swing straps 102, 103 as permitted by loosely fitting screws 

75 on the top of the door. 

FIGS. 8, 9 10 and 11 show the damper assembly mounted 
on the front door 24. The top ends of the swing straps are 
loosely secured to the top of the door with screws 75, and the 
top end of the puU strap 101 is connected to a solenoid 67. 
The damper 100 is positioned to open and close the inlet 
opening 62 through the door to regulate air flow there- 
through. The damper plate 100 may optionally have one or 
more slots and bendable tabs along an edge thereof for 
admitting a limited (small) amount of air into the furnace 
even when the damper is closed so a fire in the fire box 18 
wiU not be completely extinguished as long as fuel remains 
in the fire box. 

The solenoid 67 can be an electrically operated in 
response to a signal from a conventional thermostat or an 
optional hydro-thermostat as described below. The solenoid 
67 may be connected to a remotely located thermostat and 
operate with changes in temperature in the furnace or with 
changes in the temperature in the building or device which 
is heated by the furnace. With such changes in temperature, 
a thermostat at the remote location wiU send a signal to the 
solenoid 67 to either puU the pull strap 101 upwardly to open 
the damper or lower the strap to close the damper against the 
fresh air inlet in the door. The solenoid 67 shown in FIGS. 
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8, 9 and 10 is mounted on the inside of the name plate 34 on 
the door and is connected by means not shown to a tem- 
peratiu-e sensing thermostat on the furnace (preferably on the 
water box) and has an electrical connection, not shown, to 

5 power the solenoid. The name plate 34 acts as a heat radiator 
for the solenoid to keep it reasonably cool. 

FIG. 2 shows the rear of a furnace 10 of this invention, 
and FIGS. 14-18 show a rear door assembly to close the rear 
access opening into the flue box 20. As seen in FIG. 2, the 

jQ access into the flue box 20 provides access to the inside of 
the flue pipes 22 and the flue pipe 40. The access opening 
preferably has a rectangular frame 140 around it in which the 
door assembly 26 is positioned and secured as described 
below. The rear door assembly 26 comprises a sheet metal 
sbeU 108 having cement insulation 109 in the shell and a 
handle assembly 107 which rotates around the outside face 
of the door as best seen in FIG. 17. Hie handle assembly 107 
comprises a rod 104 and a handle 106 welded on the rod. To 
secure the door on the furnace, the ends of the rod 104 are 

20 inserted through holes 141 in opposite sides of the frame 
140, and the handle 106 is rotated downwardly as seen in 
FIG. 17. The inner end of the handle 106 presses against the 
outer face of sheU 108 to press the door against the furnace 
so the door fits flush against the exterior face of the furnace 

25 end wall around the access opening. A sheet metal handle 

111 may also be provided for convenience in gripping the 
door, and a gasket, not i^own, may be provided to seal the 
door against the exterior surface of the fiimace. 

FIGS. 18-22 show an alternative thermostat 110 that can 
30 be used with a furnace of this invention. This thermostat 110 
is a hydro- or water-operated thermostat which operates 
without electrical power. It is therefore suited for use in 
remote areas where electricity is not readily available or by 
certain religious sects that do not use electrical power. 
35 Thermostat 110 is preferably positioned in the water box 
152 of the furnace 150 adjacent to (preferably above) the fire 
box 154, but may be at sdtemative locations in the furnace. 
The thermostat 110 comprises a cylindrical conduit or pipe 

112 having a one-way diaphragm 114 on one end and a 
40 two-way diaphragm 116 on the other end. An end cap 118 is 

moimted on the end of the tube 112 over the one-way 
diaphragm 114. The end cap 118 has a vent hole 119 in it for 
water in the water box to pass through and press against the 
diaphragm 114. The diaphragms 114 and 116 are preferably 

45 made of neoprene or other elastomer material suitable for 
use in high temperature environments. The two-way dia- 
phragm has a plimger 120 motunted centrally in it and 
projecting outwardly from the tube 112 to operate a damper 
strap 122 as will be described below. The plunger 120 

50 preferably includes threaded means for adjusting its projec- 
tion from the thermostat by screwing the plunger in and out 
of an adjusting stud 121. 

The thermostat 110 further has a burp valve plate 124 as 
shown in FIGS. 19 and 20 disposed on the end of the tube 

55 112 and a burp screw 126 mounted on the furnace wall 
above the conduit and positioned against the outer face of 
the burp valve plate 124 over a burp hole through the wall 
of the water box 150. As best seen in HGS. 19 and 20, the 
burp valve plate 124 is like a roimd leaf spring with an open 

60 center and a crescent-shaped spring member 128 connected 
to an annular ring portion 130 at hinge points 132. FIG. 20 
shows the plate 124 in a free state before assembly on the 
thermostat. The spring member 128 projects at an angle to 
the annular ring portion 130 when the plate is in the free state 

65 as seen in that Figure. The burp valve plate 124 is seen in 
cross section in FIGS. 18, 21 and 22 in the thermostat 
assembly. 
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The hydro thermostat 110 is adapted to be used with a 
modified damper assembly in which the pull strap 122 is 
mounted on the top of the front door 156 by a leaf spring 134 
which holds the damper open as seen in FIG. 18. As seen in 
that Figure, the thermostat plunger 120 is not fully extended. 
This shows the operating mode in which air is desired for 
maintaining combustion in the furnace and thereby main- 
taining heat output. As shown in FIG. 18, the plunger rod 
120 and damper have been adjusted as will be explained 
below. FIG. 21 shows the thermostat in the hot mode with 
the plunger 120 in contact with the pull strap 122 to close the 
damper 138 and stop, or substantially stop, the air flow into 
the furnace. 

Adjustment of the hydro thermostat for operation will 
now be described. Upon installation of the thermostat, the 
water box 150 is filled with water to the proper height above 
the hydro thermostat 110. The burp screw 126 is then backed 
off manually which allows the crescent-shaped leaf 128 of 
the plate 124 to follow the screw out. Water, as a resuh of 
gravity, flows through the burp hole 136 and fills the pipe 
112. Water is prevented from leaking to the outside as a 
result of the burp valve plate 124 forming a complete 
circular seal against the outer surface of the two-way dia- 
phragm 116 around the hole in the furnace wall. After the 
pipe 112 is filled, a fire is started in the fire box 154 to raise 
the water to the desired temperature. When the water reaches 
the desired temperature, the burp hole 136 is sealed shut by 
manually tightening the burp screw 126. 'Yhc plunger 120 
projection and the damper 138 are then set to their desired 
positions, and the system is set for operation, i.e., regulating 
the temperature through the expansion and contraction of the 
water inside the pipe 112. 

It can be seen that once the load from the leaf spring 134 
and plunger arm 120 is brought to bear against the adjusting 
stud 121, the pressure inside the pipe 112 will be raised 
slightly and will force the one-way diaphragm 114 back 
against the end cap 118. As long as the pressure inside the 
pipe 112 is greater than the static pressure produced by the 
water head (height), the one-way diaphragm 114 will always 
rest against the end cap 118. 

It is desirable to control the temperature of water in a 
furnace to within plus or minus 5° of a desired operating 
temperature, such as 180° P., which is possible with the 
thermostat 110. The amount of plunger 120 movement in the 
thermostat 110 responsive to changes in temperature of the 
water in the furnace is determined primarily by the inside 
diameter of the furnace wall/burp valve. This dimension can 
be established to provide the desired predseness of tem- 
perature control. 

It should be pointed out that the sensitivity of the tem- 
perature control mechanism, i.e., the movement of the 
plunger 120, can be increased by decreasing the hole 
through the furnace wall and the corresponding hole through 
the burp valve, in conjunction with a smaller diameter on the 
plunger plates. With the one-way diaphragm 114 resting 
against the end cap 118 as described above and shown in 
FIG. 18, it can be seen that by incorporating this feature, it 
is possible to control the temperature to a point approaching 
a steady state bum rate, which is a very desirable condition. 

The importance of the one-way diaphragm 114 as 
opposed to a solid end cap is revealed when the water 
temperature falls below the set point. When the fire bums 
out, the water can cool down considerably below the set 
temperature. The reduction in temperature (sometimes as 
much as 80 to 100 degrees) will cause the water inside the 
unit to shrink considerably. FIG. 22 (cold mode) shows how 
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the one-way diaphragm 114 accommodates most of the 
shrinkage of the water, thereby relieving the stress on the 
two-way diaphragm 116 or sucking in more water or air, 
both of which will upset the calibration of the unit. 

5 Referring to FIG. 21, it is noted that the thermostat 110 is 
designed to accommodate "temperature overshoot" by the 
plunger 120 outwardly beyond the closed position of the 
damper. This accommodation is possible due to the flexing 
of the leaf spring 134 and the damper strap 122 outwardly 

10 beyond that shown in FIG. 21 without in any way damaging 
the thermostat or damper. However, it should be noted that 
there should be little, if any, reason for such an overshoot to 
occur since one of the advantages of this system is the 
gradual or progressive opening and closing of the damper. 

One of the disadvantages of most, if not all, prior art 
systems is that the damper in those systems is always either 
completely open or completely closed. They have no way to 
"gradually" open up the draft damper when the furnace 
needs heat or "gradually" shut down the draft when the 
fiimace is approaching the desired temperature. This char- 
acteristics causes you to have a roaring fire up to a certain 
point and then it is completely shut down. This complete atKl 
sudden shutdown causes the system to smolder in an oxygen 
starved environment which results in excess creosote build 
up and an ineflScient burning process. 

In contrast with such complete shutdowns and openings, 
the "hydro thermostat" of this invention gradually opens up 
and closes to control the amount of fire needed to maintain 
the proper temperature. In other words, the hydro thermostat 
has the ability to keep the combustion running at a "steady 
state" condition. A steady state combustion process for a 
system like this is highly desirable from the standpoint of 
fuel efficiency and minimal creosote build-up. 

35 It is therefore seen that this invention provides an 
improved outside wood-buming furnace that has superior 
performance, convenience, appearance and reliability. The 
furnace is also well suited to being manufactured by modem 
manufacturing methods at reasonable cost. The frimace is 

40 also safe and convenient. 

It will be apparent to those skilled in the art that the 
preferred embodiment of the furnace, which has been illus- 
trated and described, can be modified in numerous ways 
without departing from the spirit of the invention or the 

45 scope of the claims appended hereto. 
What is claimed is: 

1. An furnace for combustion of wood a other combus- 
tibles comprising: 

a water box for containing water to be heated by the 
50 furnace; 

a fire box disposed vsdthin said water box with a fire door 

opening in the fire box; 
an air inlet means for air flow into said fire box to support 

combustion in the fire box; 
at least one flue for exhausting hot combustion gases from 

the fire box; 

a door for closing said fire door opening and for providing 
access to the inside of the fire box, said door having an 

60 inner wall for closing against said fire door opening and 
an outer wall spaced from said inner wall and forming 
an air passageway between said inner and outer walls, 
said inner wall having an inner waU opening through it 
into said fire box, and said door having at least one inlet 

65 into said passageway with said inlet ofbet from said 
inner wall opening into the fire box in the general plane 
of the door so ambient air flowing into said furnace 
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a fire box disposed within said water box; 
a door to said fire box for providing access to the inside 
of the fire box, said door having an inner wall and a 
flexible outer wall spaced from said inner wall and 
joined to said inner wall along vertical side edges of 
said inner wall; 
an outlet for exhaust of combustion gases from said fire 
box; 

an inner wall opening in said inner wall for air flow into 
said fire box to support combustion in the fire box, and 
said door to the fire box is connected to the furnace at 
a hinge spaced laterally of the door and said door has 
a toggle locking mechanism which applies substan- 
tially uniform sealing pressure of the door against the 
fire box around flie periphery of the door; and 
a damper device between said inner and outer wall of said 
door at said inner wall opening to control air flow 
through said inner wall opening, said damper device 
comprising a damper plate pivotaUy mounted on said 
door to the fire box and a damper pull strap for 
connection to a temperature sensitive actuating means 
for moving said pull strap to open and close said 
damper in response to temperature changes. 

12. A furnace as set forth in claim 11 such that said inner 
waU and said flexible outer wall define a passageway 
between said inner waU and said flexible outer wall for 
airflow thiDugh the passageway before the air enters the fire 

box throueh said inner wall opening, and said toggle locking 

said flue box for passage of hot combustion gases through ^^^^^^^ ^ said flexible outer wall in the 

,-H firpW «t least one flue, and said flue box. ^^^^^ ^^^^^ ^^^^^ g^^^^ ^^j^ ^^t^, 

wall so the outer wall acts as a spring. 

13. A furnace as set forth in claim 11 such that said 



flows into said inlet, through said passageway, and 
through said inner wall opening into said fire box; and 
a damper in said passageway at said inner wall opening 
into said fire box for controlling air flow into said fire 
box. * 

2. A furnace as set forth in claim 1 that also includes at 
least one fire tube extending generally horizontally through 
said fire box and opens at least one end thereof into said 
water box. 

3. A furnace as set forth in claim 2 that also includes a lo 
plurality of fire tubes which open at both ends thereof into 
said water box. 

4. A furnace as set forth in claim 1 such that said door to 
the fire box is connected to the furnace at a hinge spaced 
laterally of flie door and said door has a toggle locking IS 
mechanism which applies substantially uniform sealing 
pressure of the door against the fire box around the periphery 
of the door. 

5. A furnace as set forth in claim 4 such that said toggle 
locking mechanism has a vertical axis of rotation and said 20 
outer waU of said door is flexible between side edges of said 
outer wall and acts as a spring member for said toggle 
locking mechanism. 

6. A furnace as set forth in claim 1 also including a flue 
box having an exhaust outlet and an exterior door for 25 
providing access into said flue box. 

7. A furnace as set forth in claim 6 such that said at least 
one flue is inside said water box and connects said fire box 



said firebox, said at least one flue, and said flue box. 

8. A furnace as set forth in claim 7 such that said at least 
one flue extends for most of the length of said water box and 
is inclined slightly upward from horizontal toward said flue 



box. 

9. A furnace as set forth in claim 8 wherein said at least 35 
one flue is at least two flues. 

10. An furnace for combustion of wood and other com- 
bustibles to heat a fluid conducted to a remotely located heat 
transfer device, said furnace comprising: 



temperature sensitive actuating means comprises a hydro- 
thermostat that is operated by changes in the volume of a 
reservoir of water caused by changes in the temperature of 
the water in said water box. 

14. In a furnace for combustion of wood and other 
combustibles which has a water box, a fire box, a flue for 
exhaust of gaseous products of combustion, an inlet for air 



r box for contaming water to be heated by the ^ damper for controlling air flow 

furnace; through said inlet, the improvement comprising a thermostat 

a fire box disposed within said water box; actuating said damper hydraulically, said thermostat 

a door to said fire box for providing access to the inside including a container of water in said water box in the 

of the fire box, said door having inner and outer waUs fumace, said container of water having a diaphragm in one 

with an air passageway between said walls; thereof responsive to changes in the volume of a 

a flue box having an exhaust outlet and an exterior door quantity of water in the container, and said diaphragm - 



for providing access into said flue box; 
at least one flue connecting said fire box to said flue box 
and extending generally horizontally through said j( 
water box for passage of hot combustion gases there- 
through; 

a pluraUty of fire tubes extending generally horizontally 
through said fire box, said tubes being open on both 
ends thereof into said water box for water in the water 5 
box to fiU said fire tubes; 

at least one air inlet into said air passageway adjacent an 
edge of said door and an inner wall opening into said 
fire box inwardly of the edges of said door for air to 
flow through said passageway and into said fire box to g 
support combustion in the fire box; and 

a damper in said passageway at said inner wall opening 
for controlling air flow into said fire box. 

11. A fumace for combustion of wood and other combus- 
tibles comprising: f 

a water box for containing water to be heated by the 
furnace; 



connected to said damper for operating said damper in 
response to changes in the volume of water in said container. 

15. A fumace as set forth in claim 1 such that said at least 
one inlet into said passageway is adjacent the bottom of said 
door. 

16. A furnace as set forth in claim 15 which further 
includes an inlet into said passageway at the top of said door. 

17. A fumace as set forth in claim 5 such that said outer 
wall is secured to said inner waU along the vertical side 
edges of said inner wall so that said outer wall can flex 
inwardly and outwardly between said vertical side edges. 

18. A furnace as set forth in claim 13 such that said 
hydro-thermostat comprises a pipe disposed inside said 
water box and said pipe has a diaphragm at each end of said 
piper and a burp valve adjacent the diaphragm for water to 
flow between the box and said pipe for filling the pipe. 

19. An fiirnace for combustion of wood and other com- 



3 be heated by the 



I water box for containing v 
fumace; 
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a fire box disposed within said water box with a fire door 
opening in the fire box; 

an air inlet means for air flow into said fire box to support 
combustion in the fire box; 

at least one flue for exhausting hot combustion gases from * 
the fire box; and 

a door for closing said fire door opening and for providing 
access to the inside of the fire box, said door having an 
inner wall for closing against said fire door opening and 
an outer wall spaced from said inner wall and fonning 
an air passageway between said inner and outer walls, 
said inner wall having an inner wall opening through it 
into said fire box, said door having at least one inlet into 
said passageway with said inlet oflteet firom said inner 



14 

wall opening into the fire box in the general plane of the 
door so ambient air flowing into said furnace flows into 
said inlet, through said passageway, and through said 
inner waU opening into said fire box, said door is 
connected to the furnace at a hinge spaced laterally of 
the door and said door has a toggle locking mechanism 
with a vertical axis of rotation which applies substan- 
tially uniform sealing pressure of the door against the 
fire box aroimd the periphery of the door, and said outer 
wall of said door is flexible between side edges of said 
outer wall and acts as a spring member for said toggle 
locking mechanism. 
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[57] ABSTRACT 
An outdoor, self-contained wood fueled furnace. The 
furnace includes a non-warping, laminated sheet metal 
door; a rear exiting flue with water discharge means; 
and a baffled, heat exchanger which surrounds the fire- 
box. The door, particularly, includes an external panel 
which is secured with a single pin to a crossbroken first 
panel. An insulator is secured between the first panel 
and a second interior panel, and the first and second 
panels are riveted to each other. 

14 Claims, 3 Drawing Sheets 
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WOOD BURNING BOILER 

This is a continuation of application Ser. No. 
07/799,975 filed Nov. 29, 1991 abandoned. 5 

BACKGROUND OF THE INVENTION 

The present invention relates to wood or coal fueled 
heating systems and, in particular, to a self-contained 
furnace which mounts externally of the structure or 10 
premises being heated. 

With increanng heating fiid costs for gas and petro- 
leum products, alternatively fueled heating systems 
have experienced a resurgence in popularity. Wood and 
coal fired stoves, boDers and furnaces are increasingly 15 
being used as the primary or as a supplemental heat 
■ource. This is especially true in the northern-tier sUtes 
where alternative, low-cost fiiel supplies are available 
and winters tend to be long and cold. 

Many of these stoves mount within the structure ^ 
being heated. That is, the heating appliance is typically 
contained within a utility room or finished room of the 
dwelling. Either radiant heat is obtained or an interme- 
diate heat exchange carrier or media is heated and con- 
ducted about the premises. ^ 

Unfortunately, the increased use of fuels that produce 
relatively large amounts of creosote and improper stove 
and flue maintenance has resulted in increased numbers 
of related fires and resultant increased insurance premi- 
ums. Many manufacturers of stoves and furnaces in- 
tended for use as primary heating systems, therefore, 
now construct there stoves as self-contained assemblies. 
These assemblies are mounted external to the premises 
to be heated. The risk of fire and smoke damage to the 3, 
premises is thereby reduced. 

With the removal of the fu-ebox from the premises, 
larger fireboxes become more practical, along with 
longer bum times between each recharging or refiiel- 
ing. Consequendy and depending upon the fuel, bum ^ 
times of one to multiple days can be obtained between 
each re-charging of the stove. Stoves may now also be 
used over a longer heating season, since the residual 
radiant beat does not overheat the premises during 
milder fall or spring days. As these stoves are also made 45 
to bum more efficiently, the flue temperatures have 
been reduced. 

With reduced flue temperatures, however, increased 
amounts of creosote and water vapor are created which 
can significantly reduce the life of the firebox, espe- 50 
cially where a top mount flue is provided. That is, large 
amounts of moisture accumulate as part of the combus- 
tion process and can amount from one to many quarts a 
day. This water accumulates in the ash to form an acidic 
lye compound which corrodes away the firebox in a ss 
matter of months. 

An additional problem effecting the cost of the stove 
and operational safety can develop at the fire door. 
Depending upon the stove construction, warpage can 
occur in the door during the normal cycling of the eo 
stove. The warpage may be significant or not and may 
even permanently effect the door. In all cases, however, 
warpage tends to create unintended drafts and unregu- 
lated burning. A non-warping door construction is 
therefore desired. 65 

With the foregoing considerations in mind, applicant 
has developed an improved self-contained wood or coal 
fueled furnace. 



SUMMARY OF THE INVENTION 
It is accordingly a primary object of the present in- 
vention to provide a self-contained wood or coal fired 
furnace. 

It is a further object of the invention to provide a 
furnace firebox including a laminated, non-warping 
door. 

It is a further object of the invention to provide a 
firebox including a side wall exiting flue and means for 
preventmg the collection of water within the firebox. 

It is a further object of the invention to provide a 
firebox surrounded by a heat exchanger and a contained 
heat transfer medium and wherein channel ways are 
formed in the firebox and through which the flue gasses 
are conducted to extract heat to the transfer medium, as 
the channdways baffle the combustion gases to opti- 
mally bum all combustibles. 

It is a still further object of the invention to provide a 
composite boiler assembly including a non-warping 
laminated firebox door, a water extracting flue and 
baffled conduits which direct combustion gases and a 
circulated heat transfer medium. 

Various of the foregoing objects, advantages and 
distinctions of the invention are particularly obtained in 
one construction wherein a double walled furnace is 
mounted within a steel frame, pad mounted enclosure. 
The fumace includes a central firebox which is sur- 
rounded by a heat exchanger. Intermediate insulation 
insulates a liquid heat transfer medium and the fumace 
to maximize heat transfer to the medium. Associated 
controls regulate the burning characteristics of the fur- 
nace. 

The fumace door extends from the enclosure and is 
hinged to the firebox. The door is constrocted of a 
plurality of laminated, sheet metal panels which are 
arranged and insulated from one another to permit ther- 
mal flexing of the internal door panels, without transfer- 
ring heat to an external door panel. The external panel 
is secured to a crossbroken middle panel which is sup- 
ported at a center truss pin to the external door panel. 
An innermost panel, otherwise, is separately retained to 
the middle pand via a minimal number of fasteners. An 
insulation barrier mounts between the middle and inter- 
nal panels. 

An exhaust gas flue extends from a side or rear wall of 
the firebox through a surrounding heat exchanger con- 
taining a water based heat transfer medium. A drip-tee 
having a waste port directs water formed within the 
flue away from the firebox. 

The heat exchanger includes a plurality of hollow, 
horizontal conduits or baffles which are directed 
through the firebox and above the fire and where- 
through the heat transfer medium is channded to ex- 
tract heat An additional full width, planar channelway 
projects from a top wall of the firebox intermediate the 
space between the fire and the flue to further recirculate 
flue gas and extract heat from the exhaust gases. 

Still other objects, advantages and distinctions of the 
invention wDl become more apparent from the follow- 
ing description with respect to the appended drawings. 
To the extent various modifications and improvements 
have been considered, they are described as appropri- 
ate. The following description should not however be 
interpreted in limitation of the invention, which rather 
should be interpreted within the spirit and scope of the 
following presented claims. 
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BRIEF DESCRIPTION OF THE DRAWINGS ^''"'^ '^^^ between chargings, are more sus- 

ceptible to warpage. An unproved, laminated door 
FIG. 1 is a perspective drawing shown in partial construction is thus provided with the furnace 2 of FIG. 
cutaway of a self-contained boiler construction of the 1. Other improvements are also provided which are 
present invention. 3 discussed in greater detail with respect to FIGS. 1 to 3. 

FIG. 2 is an elevation drawing shown in cross section Before addressing the particular improvements of the 
of the firebox and surrounding water chamber and furnace assembly 2, the stove 4 is integrally mounted 
wherefrom details of the baffling and flue mounting are within a surrounding enclosure 10. The enclosure 10 is 
apparent. fabricated from painted steel panels 12 such as are com- 

FIG. 3 IS a perspective drawing shown in exploded 10 monly used in pole bam construction. In normal use, 
assembly of the laminated door construction. the furnace 2 can either be mounted on a pad or a pre- 

DESCRIPTION OF THE PREFERRED pared sand or gravel base. 

EMBODIMENT A mght light 14 is mounted to the front of the enclo- 

sure 10 to facilitate tending during low Ught conditions. 
Referring to FIG. 1, a perspective drawing is shown 15 A flue 16, otherwise, projects through the rear wall of 
in partial cutaway of the improved wood or coal fired the enclosure, along with a lifting or transport flange 18. 
furnace 2 of the present invention. The furnace is nor- A separate weather cap is not typically required at the 
mally mounted a short distance from a premises to be flue 16 and the reasons for which will become more 
heated. The furnace 2 comprises a multi-walled, wood apparent. 

or coal fueled stove 4. A central firebox is surrounded 20 Otherwise, the interior space of the enclosure 10 is 
by a heat exchanger containing a water based heat filled with an expandable urethane foam 20. Once ap- 
transfer medium. Alternatively, an air-to-air exchanger plied, the foam expands to completely fill the enclosure 
or other types of heat exchangers could be coupled to interior and conforms to the mounted stove 4. Because 
the firebox. a double-walled stove construction is used and wherein 

Attendant conduits or piping are mounted below 25 a liquid heat exchanger surrounds the firebox, the foam 
grade and convey the water or a water-glycol mixture 20 can directly contact the heat exchanger and the tern- 
between the furnace 2 and the heated premises. Glycol perature of which does not exceed the nominal fire 
is added to prevent freeze-up, should circulation be rating of the foam. 

interrupted. A circulator motor mounted within the WithattentiontoFIG. 2, more of the mtemal details 
premises, conveys the water based heat transfer medium 30 of the stove construction and the mounting between the 
between the two structures. A temperature controller stove 4 and enclosure 10 arc apparent. The stove 4, as 
within the premises typically regulates liquid flow via mentioned, is particularly constructed in a double- 
controlled gate valves. This controller may or may not walled configuration. That is, a water-tight, external 
be coupled to a separate controller at the furnace. housing 22 surrounds an internal water-tight firebox 24. 

Extraneous pathways may also be provided in the 35 The cavity 26 between the housings 22,24 contains a 
conduit system to bleed-ofl" undesired heat during mild water based liquid heat transfer medium which is piped 
heating days. Such pathways permit continuous drcula- through the structure (not shown) being heated. The 
tion of the coolant, which if otherwise allowed to re- walls of the housings 22 and 24 are respectively con- 
main sugnant, could freeze below grade or otherwise structed of seven gauge and i inch steel sheet stock. A 
cause a bursting of the conduite. 40 firebrick liner may be provided at the bottom of the 

A separate temperature controller ( not shown ) at firebox 24, if the heat exchanger housing 22 doesn't 
the furnace 2, otherwise, monitors the water based surround the bottom of the firebox 24. Ash removal and 
transfer medium to maintain a temperature of approxi- combustion air occur through the front access door 8. 
mately 170 degrees. A motorized damper control (not The flue 16 projects horizontally through a rear wall 
shown) is coupled to a damper 48 (reference FIG. 3) to 45 of the fu-ebox 24, heat exchanger 22 and enclosure 10 to 
regulate combustion air to the firebox. Proper control a T-coupler 28, where the flue is vertically redirected 
requires an airtight or relatively constant seal 6 at the upward. The bottom 30 of the T-coupler 28 is disposed 
juncture between the access door 8 and the firebox. bdow the horizontal flue section 32. A drain port 34 is 
Temporary or permanent warpage of the door 8. which positicmed at a low point of the coupler 28 and firom 
am occur with relatively hot fires, can upset the regula- 50 which a length of hoang or conduit 36 may extend to 
tion. bleed-off water which is formed during combusion or 

Any door mounted in close association to the fire, which might enter the flue 16 during rain or snow con- 
such as a cut iron door, tends to expand and contract in ditions. 

harmony with the firebox and permanent warpage does Nominal quantities from a pint to a gallon or more of 
not normally occur. Cast iron doors, however, are rela- 55 Uquid can be created on a daily basis with the present 
tively costly. Permitting the door to cycle with the furnace 4. Ifthe liquid is allowed to return to the firebox 
firebox temperature also compromises furnace safety, 24 and mix with the ash, the firebox 24 can prematurely 
especially to the unwary fire tender or passer by. Use of corrode through within a matter of one to two years, 
a cast door in an external setting further exposes- the Appreciating the sealed construction of the fiimace 2, 
door to rusting, which occurs with the cycling of the 60 the facility to drain combustion water away from the 
stove in a humid environment. stove 4 is therefore especially critical. 

The foregoing deficiencies suggest use of a formed Also formed into the walls of the firebox 24 are a 
sheet metal door. However, unless such a door is al- plurality of baffles. Three horizontal baffles 36 are pro- 
lowed to cycle with fu-ebox temperatures, a separate vided which extend through the sidewalk of the firebox 
safety or cover door is typically required. Sheet metal 65 24 and which overlay the fire. The heat transfer me- 
doors are also prone to permanent warpage. Although dium circulates thorugh these baffles, 
warpage may not occur with smaller stoves, larger An additional planar baffle 38 angulates downward 
furnaces 2 of the present type, which bum for an entire and inward between the exhaust port 40 of the flue 16 
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«nd the interior of the firebox 24. Prior to exiting the 
firebox 34, flue gases are normally circulated about the 
horizontal and planar bafTles 36 and 3S to enhance the 
burning of all combustible particulates and gases and to 
extract optimal heat from the gases prior to exiting the 5 
flue. The overall efficiency of the furnace per charging 
is thereby enhanced. 

With attention next directed to FIG. 3, a detailed 
perspective drawing is shown in exploded assembly of ' 
the laminated access door 8. The door 8 is particularly 10 
constructed of a seven gauge external door panel 42, 
which includes an access handle 44 and an associated 
combustion air port 46 and pivotally moimted damper 
48. The internal periphery of the door contains a foe- 
proof seal 50 (reference FIG. 2). Upon closing the door IS 
8, the seal 50 contacts the periphery of the access port to 
provide an airtight seal to the firebox 24. 

Coupled to the exterior panel 42 is a middle pand 44. 
The panel 44 is formed of a thinner gauge dieet metal 
and includes a pair of diagonal or crossbroken bends 46 20 
which extend diagonally between the comers. A center 
hole 48 at the intersection of the bends 46 receives a 
truss pin 51 (shown in cutaway) which extends from an 
inner surface of the external panel 42. Upon mounting 
the center panel 44 over the truss pin 51 at the center 25 
hole 49, the truss pin 51 is flattened over an intervening 
washer (not shown). The center panel 44 is thereby 
riveted to the external door panel, but in a rather loose 
mounting. 

The center panel 44 partially stabilizes the external 30 
panel 42, but more importantly, thermally insulates the 
external panel 42 from the relatively hot temperatures 
of the firebox 24 via the intervening air. A minimal 
number of connections between the middle panel 44 and 
external panel 42 minimize heat transfer and permit 35 
maximum flexing and thereby prevent door warpagc. 

Mounted between the aft surface of the middle panel 
44 and an interior door panel 52 is a layer of a woven, 
ceramic impregnated insulator 54. The material is ap- 
proximately i" thick. 40 

The door panel 52, otherwise, is formed to encase the 
insulator 54 and the middle panel 44 without being 
permanently connected to the external door panel 42. 
The inner and middle door panels 52, 44 are secured to 
one another with a pair of rivet fasteners 56 which are 45 
welded to the aft surface of panel 44 and extend through 
a pair of holes 58 providmi on one side of panel 52, 
where they are flattened. Heat transfer and any poten- 
tial warpage of the external door panel 42 is thus further 
prevented via the insulator 54 and the limited number of 50 
direct couplings between the panels 44, 52. In normal 
use, the foregoing laminated construction assures that 
the external panel 42 remains cool to the touch, thus 
satisfying safety concerns along with the equally impor- 
tant cost and corrosion concerns earlier mentioned. 55 

Singularly and in combination, the foregoing door 8, 
flue 16 and baffles 36 and 38 provide a long-lived en- 
ergy efficient stove 4. Althou^ described with respect 
to a boiler conflguration, it is to be appreciated that the 
improvements may also be utilized with a forced air 60 
furnace. Similarly, the individual improvements can be 
singularly incorporated into other stove constructions. 

While the invention has accordingly been described 
with respect to its presently preferred construction and 
various modifications and improvements thereto, it is to 65 
be appreciated still other constructions may suggest 
themselves to those skilled in the art. Accordingly, the 
following claims should be interpreted to include all 



those equivalent embodiments within the spirit and 
scope thereof 
What is claimed is: 

1. Heating apparatus comprising: 

a) stove means having a plurality of side, top and 
bottom walls, wherein said walls enclose a first 
cavity and wherein at least one of said walls in- 
cluded an access port to the first cavity and at least 
one of said walls includes an exhaust port to the 
first cavity, for containing a fire within the first 
cavity; 

b) heat exchange means having a plurality of walls 
secured to and surrounding said stove means to 
define a second cavity for containing a thermal 
transfer medium to contact the walls of said stove 
means without communicating with said access 
and exhaust ports; 

c) door means for covering said access port and com- 
prising 1) an external metal panel, 2) a first metal 
panel, wherein portions of said first and external 
panels subtend an air space between the first and 
external panels, 3) a second metal panel, 4) an insu- 
lator layer mounted between the first and second 
panels, 5) first fastener means for restraining said 
first panel to said external panel, 6) second fastener 
means oflset from said first fastener means for re- 
straining said first panel to said second panel, and 7) 
wherein at least one of said first and second fas- 
tener means comprises a pin which projects from 
one of the external or first panels and loosely ex- 
tends through an aperture at the other of the first or 
second pands, such that the other of the furst and 
second panels flexes along said pin with thermal 
changes in said first cavity, whereby said external, 
first and second panels are substantially thermally 
insulated from one another and said first and sec- 
ond panels are able to flex independent of one an- 
other without transfering panel flexion to cause 
warpage of the external panel; and 

d) flue means communicating with said exhaust port 
for exhausting combustion gases. 

2. Apparatus as set forth in daim 1 wherein said first 
pand is rectangular and includes first and second bends, 
which intersect, and which extend between opposite 
diagonal comers of said first panel, wherein a first pin 
extends from the extemal panel through an aperture at 
the intersection of the bends, and wherein second and 
third pins extend from the first panel through a pair of 
apertures at the second panel. 

3. Apparatus as set forth in claim 2 wherein periph- 
erd edges of said second pand subtend said first panel. 

4. Apparatus as set forth in daim 2 including a multi- 
walled, sted frame endosure moimted to surround said 
heat exchange means, except in the region of said door 
means and said flue means, and wherein a thermal insu- 
lator mounts between said enclosure and said heat ex- 
change means. 

5. Heating apparatus comprising: 

a) stove means having a plurality of side, top and 
bottom walls, wherein said walls enclose a first 
cavity and wherein at least one of said walls in- 
dudes an acess port to the first cavity and at least 
one of said walls includes an exhaust port to the 
first cavity, for containing a fire within the first 
cavity; 

b) heat exchange means having a plurality of walls 
secured to and surrounding said stove means to 
define a second cavity for containing a thermal 



transfer medium to contact the walls of said stove 
means without communicating with said access 
and exhaust ports; 

c) door means for covering said access port and com- 
prising 1) an external metal panel, 2) a first metal 5 
panel including first and second intersecting bends, 
3) a first pin extending from the external panel and 
through a first aperture at an intersection of the 
bends panel and wherein the first panel subtends an 
air space between the first and external panels. 4) a 10 
second metal panel having second and third aper- 
tures, 5) an insulator layer mounted between the 
first and second panels, 6) second and third pins 
ofTset from said first pin and extending between the 
first and second panels through said second and IS 
third apertures, and 7) wherein at least one of the 
first and second panels flexes along said first, sec- 
ond or third pins with thermal changes in said first 
cavity, whereby said external, first and second 
panels are substantially thermally insulated from 20 
one another and said first and second panels are 
able to flex independent of one another without 
transferring panel flexion to cause warpage of the 
external panel; and 

d) flue means communicating with said exhaust port 25 
for exhausting combustion gases. 

6. Apparatus as set forth in claim 5 wherein periph- 
eral edges of said second panel subtend said first panel. 

7. Apparatus as set forth in claim 5 including a multi- 
walled, steel frame enclosure mounted to surround said 30 
heat exchange means, except in the region of said door 
means and said flue means, and wherein a thermal insu- 
lator mounte between said enclosure and said heat ex- 
change means. 

9. Heating apparatus comprising: 35 

a) stove means having a plurality of side, top and 
bottom walls, wherein said walls enclose a first 
cavity and wherein at least one of said walls in- 
cludes an access port to the first cavity and at least 
one of said walls includes an exhaust port to the 40 
first cavity, for containing a fire within the first 
cavity, wherein a plurality of conduits extend 
through the first cavity above a fire space, wherein 
each conduit has a bore exposed through one of 
said side walls, and wherein the top wall includes a 45 
recess which extends into the first cavity in a space 
between said conduits and the exhaust port; 

b) heat exchange means having a plurality of walls 
secured to and surrounding said stove means to 
define a second cavity for containing a thermal 50 
medium to contact the walls of said stove means 
and to flow through the bore of each of said con- 



duits without communicating with said access and 
exhaust ports; 

c) door means for covering said access port and com- 
prising 1) an external metal panel, 2) a first metal 
panel, 3) a second metal panel, 4) means for ther- 
mally insulating said external panel from said first 
panel and the first panel from the secmu) panel, 5) 
first fastener means for restraining said first panel 
to said external panel, t) second fastener means 
offset from said first fastener means for restraining 
said first panel to said second panel, and 7) wherein 
at least one of said first and second fastener means 
comprises a pin which projects from one of the 
external or fint panels and loosely extends through 
an aperture at the other of the first or second panels 
such that the other of the first an second panels 
flexes along said pin with thermal changes in said 
first cavity, whereby said external, first and second 
panels are substantially tfaennally insulated from 
one another and said first and second panels are 
able to flex independent of one another without 
transfering panel flexion to cause warpage of the 
external panel; and 

d) flue means communicating with said exhaust port 
for exhausting combustion gases and including 
means for removing liquids formed within said flue 

9. Apparatus as set forth in claim 8 wherein said first 
panel includes a plurality of bends. 

10. Apparatus as set forth in claim 9 wherein said first 
panel is rectangular and includes first and second bends 
which extend between opposite diagonal comers of said 
first panel and wherdn a single pm fastener couples said 
first panel to said external panel at an intersection of the 
first and second bends. 

11. Apparatus as set forth in claim 8 wherein the 
liquid removal means comprises a T-shaped coupler 
having a liquid discharge portion which mounts below 
the exhaust port. 

12. Apparatus as set forth in claim 8 including damper 
means coupled to said door means for controUably ad- 
mitting combustion air to said first cavity. 

13. Apparatus as set forth in claim 8 including a multi- 
walled, steel firame enclosure mounted to surround said 
heat exchange means, except in the region of said door 
means and said flue means, and wherein a thermal insu- 
lator mounts between said enclosure and said heat ex- 
change means. 

14. Apparats as set forth in daim 8 wherein said ther- 
mal transfer medium comprises water. 



65 



United States Patent u^] uu 4,025,043 

Cleer, Jr. [45] May 24, 1977 



[54] nREPLACE HEATING SYSTEM 

[75] Inventor: Clarence W. Ckcr, Jr., Kane, Pa. 

[73] Assignee: Ridgway Steel Faiiriaitors, inc. 

Ridgway, Pa. 

[22] Filed: May 18, 1976 
[21] Appl. No.: 687,631 

Related U.S. Applicatioa Data 

[63] Continuation-in-part of Ser. No. 49S.I07, Aug. 5, 
1974, Pat. No. 3.9S8,7SS. 

[52] VS. CL 237/53; 126/101; 

126/132; 126/121; 237/8 R 

[5 1 J int. CU F24D 5/00; F24D 9/00 

[58] FlddofSeurdi 126/101. 121, 110 R, 

126/132, 164, 153. 154, 143, 133; 237/5 1.53, 
16, 8 R 

[56] References Cited 

UNITED STATES PATENTS 



1.422,556 7/1922 Cabet 126/132 

1.426,976 8/1922 Gabet 126/132 

1.549.071 8/1925 Dodge 126/132 

2,526.464 10/1950 Folk 126/101 

2.763.220 9/1956 Becker etal 122/374 

2.827.893 3/1958 Ribaudoetal 126/101 



3.834,619 9/1974 Glover I26/I2I 

3,976,048 8/1976 Ashman. Jr 126/143 

Primary Examiner — John J. Camby 
Assistant Examiner — Henry C. Yuen 
Attorney, Agent, or Fiim—Cushman, Darby & 
Cudunan 

[57] ABSTRACT 
A heating system for heating a confined area with an 
open-hearth wood-burning fireplace. A fireplace jacket 
is provided which comprises a multi-chambered dou- 
ble-walled arrangement or a grate member. Log sup- 
porting portions of the jacket slant upward slightly in 
order to prevent a pinging sound by creating convec- 
tional force when water is circulating therethrough. 
The grate member includes first and second headers 
formed from prisms with triangular bases, and water 
conducting pipe portions extending on three sides of a 
fire burning in the open-hearth fireplace. The fireplace 
jacket is readily utilizable with a conventional forced- 
air fiimace in association with a heat exchanger dis- 
posed in the furnace cold air return. Combustion air for 
the fire is provided from an area external of the con- 
fined area to be heated by the heating system. 

9 Claims, 9 Drawing Figures 
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wall) so that make-up air for the fire is provided from 
FIREPLACE HEATING SYSTEM the outside, and not by air preheated by the conven- 

rpnstpppPBPNrp rn ppi ATPn ^ ^ provided over 

CROSS-REreRENCE JO RELATED the combustion air ojiening for contioUing the amount 
AfKUiCAiiUN!* 5 of combustion air that is admitted thereby. 

This application is a continuation-in-part application The metal water jacket inlets and outlets are con- 

of U.S. Ser. No. 495,107 filed Aug. 5, 1974 entitled -nected up with the conventional pipes of the heating or 

"Hydro-Thermo Fireplace and Heating System There- hotwater heating system of a building, a conventional 

for", now Pat. No. 3,958,755. pump circulating water from the fireplace through the 

BACKGROUND AND SUMMARY OF TOE '° "^Te^rT^U^Jlfn^^l^^!^ 

INVFNTION pipes thereof. A means is provided responsive to the 

temperature within the hot water storage tank for cut- 

The invention relates to a means for heating a build- ting off the fuel supply (or other means essential to 
ing or for heating hot water for the building comprising heating of the water by conventional means) when the 
in part a means adapted to use the heat from an open 15 temperature of water in the tank reaches a certain level 
woodbuming fireplace. In the past, it has been gener- jo heating thereof by the fireplace. In addition, 

ally known to use the heat from a fireplace to heat means may be provided for cutting out the fireplace 
water passed around Uie open fire - such as shown in ^^ter circulating system when it is not desired 

U.S. Pat. No. 219,978, 670,066, 1,352,371; 1,432,538; use the fireplace, or else the fireplace may be left in 
and 2,1 13,896 — however, none of these systems has 20 tbe system to act as a radiator. The fireplace may be 
been useful as an auxiliary in homes with conventional hooked up with solar heating systems, gas burning 
heating or hot-water heating systems, nor have any of ^nes, fuel oU ones, or electric heating systems, and 
these devices provided as great an area for heat transfer provided for modifying the system to 

as die device of tiie present mvention. provide forced air heating instead of water heating. For 

With depletion of our natural resources of oil and 25 „atanc^. the jacket can comdunicate with a heat ex- 
natiiral gas, and wrth mcreasingly higher electncity disposed in tiie cold air return of a conven- 

prices it is becoming more and more practical to use tional forced air fiimace, a circulating pump, expansion 
wood burned m an open fire as a heat source. In addi- pressure relief valve also being associated 

tion to having tiie potential of meeting a large portion therewith. It will be seen tiiat according to the present 
of a home's heating requirement^ open wood-bummg 30 ^ wood-burning heating system is provided 

fireplaces are decorative and often serve as a focal ^ ^ operative conjunction with any type 

point for family acnvides. However, it is usually im- ^f conventional hea^g system except baseboard dec- 
practical to assume, as have many prior art devices, trie 
that wood burned in an open fireplace can provide all * 

tiie heating or hot-wrater heating requirements of a 35 BRIEF DESCRIPTION OF TOE DRAWINGS 
tome since a fire must be constimtiy^^ FIG. 1 is a perspective diagrammatic view of a heat- 

since large qi«ntit.es of wood are •^^'^to^ J« Uig system acSrding to tiie present invention; 

Se^h'ironhU-^'SvS^^^^ ^i^^^^^tz^f-^^ 
i^rre£-«r»^r^ ?e^g^^:fp;^oTj^^^^ 

tion of difficult to obtain natural resources while pro- !!L. 



'tLSgttS^fitSs^ofthepresentinven. oftiie water Jacket of FIG. l.witii portions thereof cut 
tion, a water jacket is utilized for circulating water airay for clanty; 

dire;:tiy an,und an open-heartii fire. The jacket may FIG- 5 « a front view of a grate member water jacket 
comprfee a double-walled member having chambers acoo'^ng ^ present mvention; 
disposed on five sides of tiie fire and having log-sup- 50 FJG. 6 is a side view of tiie jacket of FIG. 5; 
porting water conducting pipes, or a grate member ■ F^p- ^ « ? cross-sectional deto^view of one of tiie 
having water-conducting pipe portions for supporting headers of tiie grate member of HGS. 5 and 6; 
wood tiiereon, in each case tiie wood-supporting mem- FIG. 8 is a schematic view of a heating system ac- 
bers slanting slightly upwardly to create a convectional cording to tiie present invention utilizing conventional 
force so tiiat rio pinging sound results from inadequate 55 forced-air ducts; and 

circulation of water through ttie wood-supporting HG. 9 is a schematic view of a heating system ac- 
members when a fire is burning. Water coming in cording to tiie present invention for tiiree-zone control, 
tiirough an inlet is circulated tiirough tiie jacket and associated witii a domestic hot water supply, 
absorbs heat from tiie fire burning witiiin the fireplace, DETAILED DESCRIPTION OF TOE DRAWINGS 
and then the hot water by convection rises to the dis- 60 

charge area and passes out a water outiet. The bottom FIG. 1 shows a heating system for a building includ- 
chamber of tiie multi-water chamber version of tiie ing a conventional heating system and a jacket 10 for 
jacket has an opening formed tiierein in order to pro- an open-wood-buming fireplace according to tiie 
vide combustion air to tiie fire and increases tiie hisat- teachings of tiie present invention. The jacket 10 de- 
ing capability tiiereof, while additionally reducing ma- 65 fines a fireplace 12 in tiie interior tiiereof, tiie fireplace 
terials expense, witiiout interfering witii water circula- 12 being confined on aU sides by tiie jacket 10 and 
tion through the jacket The opening preferably is con- chimney mieans 35 associated therewith except for an 
nected to the outside ofthe area to be heated (exterior open front 



FIG. 4 is a perspective view of another 
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The jacket 10 comprises a top portion 14 (see FIGS. sent invention, when air from an area outside the con- 

2 and 3 especially), a back portion 16, side portions 18 fined area to be heated by the heating system (i.e., 

and 20, and a bottom portion 22. Each of these por- outside) air is utilized this problem is avoided, and a 

tions Includes spaced metal wall members (i.e., 14a, maximum benefit is achieved from the use of the fire- 

14fc) defining a water holding chamber therebetween. 5 place 12 in conjunction with the conventional heating 

Although the dimensions may be varied depending system. Further, with modem construction methods 

upon the total size of the fireplace and building in and materials it is possible to build said confined area in 

which it is located, it is preferred that the walls forming such a manner that it is virtually airtight. Consequently, 

each of the chambers 14, 16, 18, 20 and 22 be spaced if no specific provision is made for supplying the fire 

approximately 17/16 inches apart Note too that it is 10 with combustion air from outside the confined area it is 

preferred that the walls of side chambers 18, 20 slant possible that the fireplace would not draft properly, 

back so the jacket may be easily fit into an area of a thereby creating a safety hazard, 

building wall adapted to receive a fireplace. Any wall As shown in FIG. 4, the connection of intake 24 to 

configuration may be adapted that will increase fimc- the outside may be effected merely with a conduit in 

tional and aesthetic value, or the fireplace 12 may be IS communication with the intake 24 and extending 

free standing. through the walls of the house or the like in which the 

Within the fireplace 12 are disposed a plurality of fireplace 12 is disposed to the outside. Also, a damper 

L-shaped hollow grate members 27. Each member 27 63 may be provided (see FIG. 4) over the intake 24, the 

has a solid upstanding rod portion 29 thereof adapted damper including a plate 64 attached to means for 

to retain logs on the long leg of the members 27, and 20 adjustably controlling the position of the plate 64, such 

each member is connected at 31 to the bottom water as control arm 65, the control arm 65 being received by 

chamber 22 and at 33 to the back chamber 16. The brackets 66 connected to the bottom chamber 22 of 

members 27 may also be connected to the side cham- the jacket 10 and mounting the arm 65 for pivotal 

bers 18, 20, if desired. Note that free communication is movement about a horizontal axis. The opening 24 

provided between all the chambers 14, 16, 18, 20 and 25 additionally can serve as an ash disposal, an ash chute 

22 and the interiors of the grate members 27. As shown 67 or the like being connected thereto, 

in FIG. 4, it is desired that the long legs of the wood- It will be appreciated that the jacket of the present 

suporting members 27 extend upwardly at a slight an- invention provides for maximum transfer of heat from 

gle, rather than just being horizontal. As shown in FIG. the fire to the water in the water chambers surrounding 

4, the long legs of members 27 make a positive angle a 30 the fire since water is circulating on all sides (five) 

of greater than 0° with the horizontal, preferably o = except the open front of the fireplace, and since there 

1 '-2'. When the long legs of membeis 27 are horizontal is five communication between all of the chambers, 

rather than being disposed at a slight positive angle a. Also, since the water inlet 40 is disposed at the bottom 

a "pinging" sound is created when water is flowing of one of the chambers (18 m FIG. 1) and water outlet 

through the members 27 with a fire burning in the 35 41 is disposed at the top of a chamber opposite to the 

fireplace 12, which pinging sound can be quite loud at chamber of the water inlet (20 in FIG. 1 ), water must 

times, and is often objectionable. When the members be significantly heated by moving past the fire on all 

27 are arranged as shown in FIG. 4, however, with the sides thereof before it is moved up to the outlet by 

long legs thereof disposed at a slight positive angle a, natural convection. Although prior art proposals (see 

this pinging sound is eliminated by increasing convec- 40 FIGS. 7and 11 of U.S. Pat No. I,3S2,371 for instance) 

tional flow in the grate members. have suggested that water be circulated within a grate 

Although any suitable heat-conducting material is and around several sides of a fire, none of the prior art 
suitable for forming the structural components of the proposals contemplates an open wood-burning fire- 
jacket 10, preferably all the walls of all the chambers place surrounded on five sides thereof closely adjacent 
will be formed of plate steel, the individual wall por- 45 to the fire with freecommunicating water conducting 
tions being welded together at the interfaces thereof. chambers and with water circulating through hollow 
The hollow grate members 27 are preferably made of grate portions and with an opening in the bottom cham- 
steel pipe. ber for more complete combustion and efficiency, as 

Formed in the bottom chamber 22 is an opening 24. taught by the present invention. 

The opening 24 is defined by wall portions 25 of the SO Located on top of the water jacket 10 is a chimney 

bottom chamber 22, and it provides a combustbn air means 35 which is attached to the top and side cham- 

intake. The provision of this combustion air intake 24 bers (14, 18, 20) of the jacket 10 at various portions 

increases the efficiency of the burning in the fireplace thereof and provides for removal of the combustion 

and thus the heat transfer to the water within the cham- gases within the fireplace 12. Located within the chim- 

bers. It is preferred that this combustion air intake 24 is 55 ney means 35 is a conventional damper 37 operated by 

connected to a source of combustion air outside the a conventional control handle 36 thereof, which handle 

confined area to be heated by the fireplace 12. The extends to the exterior of the chimney means 35 for 

reason for this is that if inside air, previously heated by easy operation thereof. However, the damper control 

the conventional heating system for the house or the arm may be disposed to the interior opening of the 

like in which the fireplace 12 is disposed, is used to 60 fireplace for more convience in manufacturing and 

support combustion of the fire, the warmed air is operation. 

passed up the chimney and is wasted, and cold air must An alternative form of fireplace jacket for circulating 

be drawn through the windows, doors, and cracks, etc. water directly around an open-hearth wood-burning 

of the home in order to provide make-up for the air fireplace adapted to have an open fire therein is shown 

passing up the chimney. Thus, the utilization of a fire- 65 generally at 10' in FIGS. 5 and 6. The jacket 10' in- 

place may actually result in a net heat loss for a home eludes a grate member having a first header 82 having 

with a conventional heating system when inside air is a liquid inlet 83 connected thereto, a second header 84 

provided for the combustion air. According to the pre- having a liquid outlet 85 connected thereto, and a plu- 
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rality of liquid conducting pipes shown generally at 86, heating the water within the tank 45. The means 46 is 
extending between the first header 82 and the second supplied with fuel or power from a conventional 
header 84. The inlet 83 may be connected to pipe 52 in source, such as fiiel oil, natural gas, or electricity, 
the FIG. 1 system, and outlet 85 connected to pipe 41 through a means 47. A cutoff means 48 is placed within 
in the FIG. 1 system. The liquid conducting pipes have 5 the power or fuel supply 47 and is operatively con- 
wood supporting generally horizontally extending per- nected by 49 to a means 51 within the water tank 45 
tions 87 extending from the first header 82 toward the that is responsive to the temperature within the tank 
second header 84, generally vertically extending por- 45. When the temperature within the tank is sufficient 
tions 88 connected to the wood-supporting portions 87 so that enough heat is being supplied by radiator(s) 56 
and forming a back of the jacket 10', and slanting por- 10 to the respective areas of the building to be heated — 
tions 89 connected to the portions 88 and extending such as when the fireplace 12 has a fire burning therein 
vertically and back toward the first header 82, the and water is circulating through the jacket 10 — cutoff 
portions 88 being connected to the second header 84 in means 48 wUl cutoff the supply of fuel or power to the 
liquid communication therewith. Thus liqukl is circu- heater 46 so that it will not operate to fiirther raise the 
latedonthreesidesofthefire. While the wood support- IS temperature within the tank 45. 
ing portions 87 are referred to as "generally" horizon- Water from storage tank 45 passes through outlet 52 
tally extending, in fact it is necessary that these por- to a conventional pump 54 to be circulated through the 
tions 87 slant upward slightly (just as do the long legs of jacket 10 and through the system as a whole. The pump 
members 27, as shown in FIG. 4) in order to eliminate 54 provides the motive force for circulating the water 
a pinging sound by creating a convectional force as the 20 throughout the entire heating system (convection of 
water circulates therethrough with a fire burning in the water in the jacket 10 will not be enough to adequately 
fireplace. The portions 87 make a pontive angle o with circulate the water throughout the whole system), and 
respect to the horizontal (see FIG. 6) that is greater may be connected at any suitable location within the 
than 0° — about 1 - 2'. Means are provided for sup- heating system. As shown in the drawings, it is con- 
porting the log supporting portions 87 so that they are 25 nected to the inlet 40 of the jacket 10. 
disposed at the angle a, and such means may take the Preferably, water is normally circulating through the 
form of a pair of legs 90 spaced from the first header 82 jacket 10 (or 10') and the entire heating system at 
and connected to some of the water conducting pipe about 12-20 psi. As a safety measure, a pressure relief 
portions 87. Small legs 91 can also be provided for vent 39 is provided in jacket 10 to prevent too high a 
supporting the first header 82, of course the relative 30 build-up of pressure within the jacket 10 which might 
lengths between the legs 90, 91 being selected so that result in rupturing thereof. Although the welded-steel 
the small positive angle a for the portions 87 is jacket 10 of the present invention is much more pres- 
achieved. sure-tight and blowout proof than the cast iron water 
The headers 82, 84 — in order that they may be drculating means of prior art devices, since rupture of 
manufactured in the least expensive way possible — are 35 the jacket 10 might result in scalding of an mdividual in 
formed as prisms with generally triangulariy shaped the vicinity of the fireplace 12, and since there is no 
bases. As shown most clearly in FIG. 7, a bent plate simple means of "turning down" the fire within the 
member 93 formed two leg$ of the triang^ar base of fireplace 12 without completely extinguishmg it, a pres- 
the prism, while a straight plate member 94 having a sure relief such as 39 is desirable. The pressure relief 39 
plurality of holes 95 formed therein along the length 40 is preferably adapted to vent at 30 psi, venting being 
thereof forms the third leg of the triangular base, the provided to the exterior of the building or any other 
straight plate member 94 being connected to the bent suitable place, such as a storage tank, etc. 
plate member 93 by welds 96 or the like. When formed When it is not desirable to use the fireplace 12 but 
in this way, the headers 82, 84 may readily be made by rather to supply the complete heat or hot water needs 
a stamping operation and with an automatic tube 45 of a building with the conventional means 45, 46, a 
welder — rather than requiring complex tooling — the valve 58 may be provided in the inlet 40 for the jacket 
straight plate member 94 merely being punched and 10 for cutting off the flow of water therethrough, and 
then connected up to the bent plate member 93, after simultaneously cutting in a by-pass circulating system 
the liquid conducting pipes 86 (and the inlet 83 or 60. In conjunction with this, check valves 59 may be 
outiet 85 ) are connected thereto. E^uA liquid conduct- 50 provided in the oudets of the system 60 and the pipe 41 
ing pipe 86 has a free end 97 thereof passed through an so that water flowing firom one system cannot go 
opening 95 formed in straight plate member 94, and through the other. 

then the free end 97 is connected by weld 98 on the The valve 58 may be operated by any suitable means 

"inside" of the straight plate member 94 to the member — for instance, it may be manually operated, or it may 
94. In this way a structurally sound, water-tight, struc- 55 be connected through 62 to a temperature responsive 

ture is readily constructed in an inexpensive manner means within the jacket 10 which activates the valve 58 

from commonly existing materials. when the temperature within the jacket 10 is lower 

The outlet pipe 41 of the jacket 10 is connected to than a certain amount (such as would result when there 

means for radiating the heat from the water conducted was no fire burning therein). It is sometimes desirable 
thereby to various rooms in the building in which it is 60 to cut off the jacket 10 from the circulating system 

used - such as radiator(s) 56 — and from there is con- since it contains a large volume of water that must be 

ducted by suitable means such as pipe 50 to a conven- heated by the means 46; however, since it may also act 

tional hot-water storage tank 45 of a conventional heat- as a radiator even when a fire is not burning therein, it 

ing or hot water system. It is unders^d that instead of is not always desirable to employ a cutout such as valve 
radiators 56 a suitable forced air means blowing over 65 58 when the fireplace 12 has no fire burning therein. Of 

hot water conducting coils could be used as the heat course, a supply of make-up water can be provided for 

transfer means. As shown in FIG. 1, the water tank 45 the system as a whole or any of the component parts 

has a means shown diagrammatically at 46 thereof for thereof. • 



4,o: 

7 

In addition to being connected up to a conventional 
heating or hot water system, the jacket 10 (or 10') 
according to the present invention could be connected 
up to any other heating or hot water means, such as a 
solar heating unit. Any suitable solar heating unit may 
be so provided as a secondary heating means, such as 
those shown in U.S. Pat. Nos. 3,390,672; 3.254,703 
and 3,254,702. An exemplary suitable solar heating or 
hot water unit is shown in FIG. 3. This includes a solar 
collector 70 mounted on a roof 71 of a building, said 
collector having water-conducting pipes extending 
therethrough and connected to pipes 72 communicat- 
ing therewith. The pipes 72 are formed as a coil 73 to 
increase heat-transfer therefrom within water storage 
tank 74. Water may be pumped through the system by 
a pump 76, through a check valve 77 (to keep the 
water from draining out of the solar collector 70 when 
the pump 76 is not operating), and the pump 76 is 
preferably controlled by a means 79 responsive to the 
water temperature within the tank 74 and/or the solar 
collector 70. Thus, just as with the FIG. 1 embodiment, 
when the temperature in tank 74 reaches a certain 
degree as a result of heating of water by the fireplace 
14, the pump will be cut out, and water circulation 
through the solar collector 70 terminated. Other cut- 
off means could be provided for the solar system, such 
as a cut-off valve in pipe 72. 

The water Jacket 10 is operatively connected to the 
solar system by pipes 80 and 81 respectively leading 
into and from the water storage tank 74. Again, con- 
ventional pump 54 and radiator(s) 56 are provided as 
may be suitable means for cutting out the jacket 10 
from the water-circulating system if desired. 

A heating system according to the present invention 
may also be provided in a home with a conventional 
installed forced-air furnace, such as gas or electric 
forced-air furnaces. This heating system is shown in 
FIG. 8. The conventional forced-air furnace 100 has 
hot air ducts 101 extending thereform, and cold air 
returns 102 extending thereto. A fireplace jacket 10 or 
10' comprising means for circulating water or a like 
liquid around an open-hearth wood burning fireplace 
adapted to have an open fire therein is provided, the 
jacket 10 or 10' including wood supporting water-con- 
ducting pipe portions (see 27 in FIG. 4, and 87 in FIG. 
6) and means for supporting said wood supporting 
wrater conducting pipe portions so that they make a 
positive angle of greater than 0° with respect to the 
horizontal (see back 16 in FIG. 4 and legs 90 in FIG. 
6). A powered pump 54 is provided and a heat ex- 
changer 104 — which may be of any conventional ^pe 
— is provided disposed in the cold air return 102. Pipies 
105 provide means for operatively connecting the 
pump 54, fireplace jacket 10 or 10', and heat ex- 
changer 104 in a generally closed loop to circulate 
liquid through the jacket 10 or 10' to be heated, and 
then to the heat exchanger 104 to have the heat thereof 
given up to the air in the cold air return 102. An expan- 
sion tank 106 is provided in communication with the 
pipes 105 in order to allow expansion of the water 
when heated under pressure to prevent rupturing of the 
jacket, pipes, or heat exchanger, and additionally a 
pressure relief valve 39 may be provided for fiirther 
protection. A thermostatic control means, shown sche- 
matically at 107 in FIG. 8, is provided for initiating 
operation of the fiimace 100 when the air temperature 
in the confmed area to be heated is lower than desired 
and the temperature of the water in the jacket 10, 10' 



and the closed loop associated therewith is lower than 
necessary to bring the air temperature up to the re- 
quired temperature. Normally, the conventional fan of 
the furnace 100 is always running when the jacket 10, 
S 10' has a fire burning therein even though the heating 
elements of the fiimace 100 need not be activated. 
Means, such as aquastat 108, may also be provided to 
operate the blower portion of the furnace automati- 
cally upon a temperature rise within the closed loop/- 

10 fireplace hydronic heating circuit. 

A modification of the system of FIG. 1 is shown in 
FIG. 9 for use in a system with a forced hot water boiler 
equipped to also supply domestic hot water, and elec- 
tric zone control. The hot water boiler 45 is connected 

IS up via a pump 54 and a line 1 1 1 to the fireplace jacket 
10 (or 10'), as in FIG. 1, and a flow control valve 110 
is provided. Another line 112 is connected to the line 
111 and a line 113 (having the flow control 110 
therein), with a pump 54' therein, which pump 54' 

20 constantly operates with a fire in jacket 10 or 10' and 
discharged downstream of the flow control valve 1 10. 
A vent 115 is provided in line 111 for conventional air 
elimination. Excess pressure relief can be provided by 
P.V. 39 FIG. 1 or tqr direct fluid communication of 

25 jacket 10 or jacket 10', with existing pressure relief 
facilities of the standard boiler. Three loops (typically) 
are connected between lines 113 and the jacket 10, 
10', a living area loop 117, a second story loop 118, 
and a basement loop 119, each loop having radiators or 

30 the like (not shown) disposed therein. A living area 
thermostat 120 controls the boiler 45, and water is 
always circulating through the living area loop 117 
when heating is being provided by boiler 45 and/or 
jacket 10, 10'. Loop 117 will always be designed to 

35 have heat radiation capacity in excess of the BTU out- 
put of jacket 10 or 10'. A second story thermostat 121 
operatively controls a valve 125 disposed in line 1 18 to 
selectively allow or prevent the flow of liquid through 
the loop 118, and a basement thermostat 122 controls 

40 a valve 126 <Usposed in loop 119 to selectively allow or 
prevent the flow of liquid through the loop 119. No 
valves or restrictions are provided in the line 111. The 
system of FIG. 9 is useful for heating a three story 
house having a forced hot water boiler equipped to also 

45 supply domestic hot water, with an open-hearth wood 
burning fireplace according to the present invention. 

It will thus be seen that an improved water heating 
means associated with an open wood-burning fireplace 
and a wood-burning heating means connected to a 

SO conventional heating system or hot-water system has 
been provided. 

While the invention has been herein illustrated and 
described in what is presently conceived to be the most 
practical and preferred embodiments, it will be obvious 

55 to one of ordinary skill in the art that many modifica- 
tions may be made therefrom within the scope of the 
invention, which scope is to be limited only by the 
appended claims. 
What is claimed is: 

60 1. A heating system for heating a confined area, said 
system comprising 
a forced air fiimace having hot air ducts extending 
therefrom and a cold air return extending thereto, 
a fireplace jacket comprising means for circulating 

65 water directly around an open-hearth wood burn- 
ing fireplace adapted to have an open fire therein, 
said fireplace jacket including wood supporting 
water conducting pipe portions and means for sup- 
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porting said wood supporting water conducting bottom chamber to a source of combustion air exterior 

pipe portions so that they make a positive angle of of the confmed area to be heated by said heating sys- 

greater than 0° with respect to the horizontal, tern, 

a powered pump, 6. A heating system as recited in claim 4 further 

a liquid to air heat exchanger mounted within said 5 comprising a damper disposed in operative association 

furnace cold air return for transferring the heat of with said opening in said bottom chamber, and means 

water circulating therethrough to air in said cold for adjustably controUiing the position of said damper 

air return; to control the amount of combustion air flowing to the 

means for operatively connecting said pump, fire- fire burning in said open-hearth fireplace through said 

place jacket, and heat exchanger so that water is 10 opening. 

circulated through said fireplace jacket and heat 7. A heating system as recited in claim 1 wherein said 

exchanger in a generally closed loop by said pump, fireplace jacket comprises a grate member having a 

and first header and a second header vertically above said 

an expansion tank operatively associated with said first header, a liquid inlet to said first header, and a 

means for operatively connecting said pump, fire- 1 5 liquid outlet from said second header, and a plurality of 

place jacket, and heat exchanger together. liquid-conducting pipes for supporting logs thereon, 

2. A heating system as recited in cUum 1 wherein sud said pipes extending between said first header and said 
fireplace jacket comprises a grate member having a second header and having portions thereof for support- 
first header and a second header vertically above said ing wood to be burned in said open-hearth wood-burn- 
first header, a liquid inlet to said first header, and a 20, ing fireplace thereon, and means for supporting said 
liquid outlet from said second header, said water con- liquid-conducting pipe so that all portions thereof 
ducting pipe portions extending from said first header make a positive angle of greater than 0° with respect to 
toward said second header and being connected to the horizontal, each of said headers including a prism 
generally vertically extending pipe portions forming a having a triangular base said prism including a bent 
back of said fireplace jacket, and slanted portions con- 25 plate member forming two legs of the triangle and 
nected to said vertically extending portions and extend- attached to a straight plate member having a plurality 
ing vertically back and toward said first header, said of holes formed therein along the lengA thereof for 
slanted portions connected to said second header. connection of the header to said liquid-conducting 

3. A heating system as recited in claim 2 wherein said pipes and said inlet or outlet respectively. 

means for supporting said wood supporting water con- 30 8. A heating system as recited in claim 7 wherein said 

ducting pipe portions so that they make a positive angle bent plate member is attached to said straight plate 

greater than 0° with respect to the horizontal include member by welds, and wherein said liquid conducting 

leg members spaced from said first header and con- pipes pass through the openings in said straight plate 

nected to some of said liquid conducting wood support- member and are welded to the straight plate member 

ing pipe portions. 35 around the openings. 

4. A heating system as recited in claim 1 wherein said 9. A heating system as recited m claim 1 further 
fireplace jacket comprises means defining a bottom comprising a header connected to said fireplace jacket 
water chamber defined by spaced apart metal bottom wood supporting water conducting pipe portions, said 
walls, said water conducting wood supporting pipe header including a prism having a triangular base, said 
portions being in operative communication with said 40 prism including a bent plate member forming two legs 
bottom water chamber, and means defining an opening of the triangle and attached to a straight plate member 
in said bottom chamber for providing combustion air to having a plurality of. holes formed therein along the 
fire burning in said open-hearth wood burning fire- length thereof ft>r connection of the header to said 
place. liquid-conducting pipes and an inlet for said liquid-con- 

5. A heating system as recited in claim 4 fiirther 45 ducting pipes, 
comprising means for connecting said opening in said • • * • • 
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